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“This Free 


Book Showed Me 
to Big Money in Radio” 


It has Started Thousands on the Road to Independence and 


Success—has Lifted Them Out of the Rut of Office Routine 
and Helped Them Become Experts in This Fascinating, Profit- 
Let It Do the Same For YOU. 


able Profession. 


IX months ago I was what you might cal! “a handy man about the 
I had what I considered a good job with a large manu- 


office.” 


facturing concern. 


knew enough of stenography and elementary bookkeeping to be of real 


value in general office work. 


I took special dictation from the President, 
assigned general correspondence to the regu- 
lar typists, was responsible for the purchase 
of ofice supplies, approved petty cash vouch- 
ers for the errand boys and clerks, and was 
entrusted with the responsibility of making 
deposits at the bank and bringing in the pay- 
roll. 


In addition to these, I was often privil- 
eged to arrange accomodations for the Pres- 
ident when he went off on a trip. And when 
he wanted some personal matter attended to, 
such as purchasing theatre tickets or having 
his evening clothes brought down to the office, 
I was always selected for such tasks. I was, 
in fact, an assistant to the President. And 
accordingly I was paid $40 a week. 


I won't say that I was satisfied with this 
salary—although it was more than the other 
clerks were getting—but the fact that the 
President had confidence in me gave me a 
certain standing among the others which 
kept me fairly contented. 


Then one day, having a little extra money 
on hand, I bought a small radio receiving 


PICK OUT THE JOB YOU WANT 
WE WILL HELP YOU GET IT 


This is a brief list of the positions in 
the Radio field today, and the salaries 
paid— 

Radio Mechanic, $1,500 to $4,000 a 
year. 

Radio Inspector, $1,800 to $4,500 a 
year. 

Radio Salesmen, $2,000 to $10,000 a 
year. 

Radio Engineer, $3,500 a year and up. 

Radio Executives up to $15,000 a 
year. 

Radio Instructor 
month. 

Radio Draftsmen, $7 to $15 a day. 

First Class Ship Operator, $105 a 
month, all expenses paid. 

Second Class Ship Operator, $95 a 
month, all expenses paid. 

Third Class Operator, $85 a month 
all expenses paid. 

Commercial Land Station Operator, 
$150 a month and up. 

Broadcasting Station Operator, $125 
to $250 a month. 


$200 to $500 a 


NOTE: RADIO FIRMS 


Secure Practical Radio Experts Among 
Our Graduates. Write today. 


Having taken a two year’s business course, I 


set. Several of my chums had radio outfits 
and I had always wanted one in order to 
enjoy the broadcast programs in the evenings 
at home. There was ordinarily nothing un- 
usual about this, yet that little radio set 
changed my whole slant on life*and opened 
up my future overnight. 


I didn’t know a thing about radio, but I 
soon got onto the tricks of operating a re- 
ceiving set and rapidly became a real “fan.” 
But much to my surprise, I got more fun out 
of the mechanical operation of my set than 
I did from the music, speeches, reports and 
regular programs of the nearby stations. 


Then I began to take my set apart, reas- 
semble it and experiment, I rigged up an 
outdoor aerial ard installed a tube set. Then 
I bought a loud speaker and gradually added 
part by part until I had a first class outfit 
with a wave-length capable of “picking up” 
the programs from distant stations, 


Naturally, I didn’t stop there. Several of 
my friends had “sending” sets and I wanted 
nothing less. I began to study the code and 
longed for the day when I could get a license 
and have a “call letter” of my own. My rou- 
tine, humdrum work at the office began to 
lose its appeal. I could hardly wait until 
evening came so that I could get home to the 
“work” I actually enjoyed. 


One day the traffic manager at the office 
mentioned that he was going to buy a radio 
and flattered me by asking my advice. I of- 
fered to help him select a set and install it. 
He told me to go ahead, rig one up for him 
and let him know what I wanted for my 
trouble. It wasn’t trouble—it was real fun— 
and I made $30 for a single night’s amuse- 
ment, 


That set me thinking. Why not get into 
radio in earnest? Two fellows I knew had 
given up office work and were making big 
money as Certified Radio-tricians. One was 
a salesman for a large radio manufacturer, 
with a fine office of his own in his home 
town; the other was a ship operator, travel- 
ing around the world, seeing the things I had 
always wanted to see—and getting big money 
for doing it. 


I decided to study radio and train for a 
real job. But I wasn’t in a position to give 
up my work at the office, for I had saved 
little or nothing, and had to contribute some- 
thing at home every week. 


Then one day I noticed an advertisement 
in Radio News. The heading first attracted 
me for it read—“Men Wanted in Radio— 
You Can Train at Home for One of These 
Big-Paying Positions—This Free Book Will 
Tell You How.” Here was a chance, I 


thought. 
to get the book for it was free. 


At least it wouldn’t cost anything 


I sent for the book—“Your Opportunities 
in Radio.” That was six months ago. What 
this free book meant to me is best explained 
by the fact that, as a Certified Radio-trician, 
my income this year will be at least $5,000. 
And that’s only the beginning. For I can al- 
ready see the enormous possibilities for 
trained men in this fascinating, profitable 
profession. And I’m going to get my share 
of the big money being made by those who 
are “growing up” with this fast growing in- 
dustry. 


Thanks to the splendid training which I 
got from the National Radio Institute, in my 
spare hours at home, and with a Government 
First Class License in my pocket, the rest is 
up to me. But the opportunities for money, 
independence and success are unlimited in 
radio and I’m going to go the limit. 


I won’t attempt to tell you all the details 
of the wonderful opportunity that awaits 
you in radio, The Free Book of the National 
Radio Institute—the same one that I sent for 
—will tell you all you want to know. It 
showed me the way to big money in radio— 
it lifted me out of the rut of office routine and 
made me an expert in this fascinating pro- 
fession. Why can’t it do the same for you? 
It can—the 40 page, fully illustrated free 
book will tell you how. The coupon will 
bring it to you—without obligation. Why 
not send for it—TODAY 


NATIONAL RADIO INSTITUTE 
Dept. 13L WASHINGTON, D. C. 


NATIONAL RADIO INSTITUTE, 
Dept. 13L, Washington, D. C. 


Without obligation on my part, please send me 
the free book, ‘‘Your Opportunity in Radio’, with 
full details as to How I can quickly train for the 
position of ‘‘Certified Radio-trician’’ in my spare 
hours at home. Also tell me how your free Em- 
ployment Service will help me secure a good paying 
Position. 
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Beautiful New Furniture Models~ __, 
Simplified Tuning—Self-contained | 


The three new Kennedy Furniture Models illustrated on! Th 
this page are the very last word in radio receiving set.) hig 
Even if attention were drawn no further than their ex) Mc 
terior beauty, their purity and harmony of design alon for 
would be instantly appreciated. wo 


The receiver in each is a new achievement of the Ken? for 
nedy Engineering Staff. Extreme simplicity of tuningi| Key 
attained with the same selectivity and long-distance re) and 
ception that have made Kennedy sets so well ané 
favorably known. Only two dials are used—one for ily. 
“tuning in” or selecting the desired station, the othe) batt 
to control sound volume. Adjustment is provided for 


very fine tuning. Ken 
tion 
These models are complete and self-contained. The sit 


operate on dry battery tubes for which internal space i inet, 
provided, although any standard tubes—including foré 
storage battery type—may be used. Two stages of audio) 
amplification—built-in loud speaker with unusually 
clear and distortionless qualities of reproduction. Hight Fas 
polished Formica control panels. Gold-plated meta} stan 
trimmings on front—including dials. Respond to al} stage 
broadcasting wave-lengths. Each complete with thre} joi. 
dry-battery tubes, all dry batteries and Kennedy 

3000-ohm phones with plug, for individual reception} x,,, 


AO 
we 


cE 


Kennedy Model X. Beautiful hand rubbed Mahogany cabinet = 
with inlay of Satin Wood and Ebony. The tracery, in delicate) 

contrast with background, is suggestive of the marquetry workes| Kens 
of King William’s time. Price, complete.........seeeeee- $285.01) electr: 


Kennedy Jacobean Console Model. Exemplifies the late Jacobeat distan 


design. Built of American Walnut with artistically matched panel Price. 
ing, which contributes the rich subdued effect almost always 
associated with true elegance. Price, complete........+e+: $775.0 
Kennedy Spanish Desk Model. An adaptation of the Spanist 
with a free intermingling of the effects of the Moorish influence. I 


This is particularly in evidence in the panel. Cabinet finished! 
either in Mahogany or American Walnut. Interior lined com 
pletely with Golden Bird’s-eye Maple. Price, complete... . $825.00) sant 


KENNEDY 


——— FAY AN ) A. Zhe) PIF SS Sy eS 
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the Kennedy Line 


A New Popular-Priced Model, 
Head Phones and Loud Speaker 


on! The apparatus shown on this page is of the same 
ts| high character as the more elaborate Furniture 
x. Models. The sets were designed to fill the demand 
for high quality at a popular price, and, with the 
wonderfully improved head phones and separate 
loud speaker unit, they provide Kennedy apparatus 
»»' for every home. 
J Kennedy Model V. Incorporates the new Kennedy receiver 
te, and two-stage amplifier at moderate cost. Same type of radio 
unit as higher priced Furniture Models, but without loud 
speaker. Highly polished Formica control panel. German | 
for| silverdials. Space for batteries. All dry batteries, three dry- / 
he, battery tubes and Kennedy phones with plug, complete..$125.00 
rs Receiver only, without phones, tubes or batteries....$ 86.50 


Kennedy Type-281. One of the sets that has won recogni- 

tion for the Kennedy line. An extremely selective three- 

hey circuit receiver. Solid Mahogany cabinet. Brilliantly polished 

“| Formica control panel, black etched dials, heavily nickel-plated 

© metal parts. Wave-length range 175 to 900 meters. Designed 

ing for6-volt tubes but can be used with dry-battery tubes as well. 
dio RRS AED ace '5'5 Gress ide ok oa ea sis ia erie WIL Aa wa ereloiate $ 90. 

Receiver and two-stage audio amplifier............0 $145.00 


hh! Kennedy Type-311, 522 Portable. Neat, compact, portable. 
| i Easily tuned—highly selective and efficient. Designed for all 
tay standard tubes, including dry-battery type. Detector and two 
gl stages of audio amplification. Wave-length range 150 to 600 
meters. Complete with three dry-battery tubes, all dry 


a batteries and Kennedy phones, with plug............ $137.50 Py. 
ey Kennedy Loud Speaker. The same as used in the new ff 
OM! Kennedy Furniture Models. Remarkable fidelity of repro- fee 
_.| duction, with total absence of unpleasant distortion. No 


‘| separate batteries required. Price, complete with 6 ft.cord..$30.00 


ken! Kennedy Head Phones. Perfection in mechanical and 
5.0) electrical design results in unusual volume with rich tonal 
purity. No rattle or blare. Extremely sensitive on weak and 
ean) distant signals. Light and snug fitting. Resistance 3000 ohms. 
gan Pate per set, with 6 ft. cord......ccsecseccesses oe e0e $9.00 


iy See the new sets and parts at the nearest 

. Kennedy dealer or write us direct for literature. 

nid State type of set in which you are interested. 

nce. Write or wire for exclue 

hed D EALE R S sive Kennedy proposition. 

eps THE COLIN B. KENNEDY COMPANY 

5.0) SAINT LOUIS SAN FRANCISCO All Kennedy receiving sets are 
regenerative—Licensed unde. Arm- 
strong U.S. Patent No. 1,113,149. 


: @L_PHONEs_ [fp 
= ( ff f WA ENN A, 
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Three Tube Regenerative Receiver 


Manufactured under Armstrong U. S. Patent 
No. 1,113,149 


Se 


For Use With 6 Volt or 114 Volt Tubes 


This New 
Ace Type 3B 
Armstrong Regen- 
erative Radio Receiver combines 
detector and two stzges of Audio frequency 
amplification. The lowest priced quality 
receiver ever offered. When you tune in 
with this set distant stations come in as 
though they were only a few miles off. 
The two stages make the use of a loud 
speaker possible—this is a desirable feature. 
Its efficiency has passed every test. 


One of the few sets that functions perfectly 
with all makes of tubes. A filament switch 
eliminates necessity of turning out the rheo- 
stats when set is not in use. With this switch 


5 “s you can turn off set and come back later to 
Re same concert without retuning. The tele- 
phone jack makes it possible to use head 
YPE V phones. When head phone plug is inserted 
THE ACE Zz sie r automatically wy wae loud speaker, but 
tive Recetv oes not affect the filament current. Has 
Armstrong poononenes “4 5. Pat. No. 1,11 a genuine pei gael cabinet with beautifully 
d under with its engraved panel. 
Manufacture +s set together 
The low cost of pans tl makes the great If your dealer cannot supply you, order 
efficiency and simp se daily. direct, mentioning his name. Ask for 
it increa ° m Simplicity of Radio’’ your copy is FREE. 
demand for or, Stations fro 
e 1 range receiver. hear ise DEALERS: write on your letterhead for 
A — to coast can € rem er attractive sales proposition. 
e 
inctly.AnACE © wi this set at $2( 
= connection with th 4 THE PRECISION E UIPMENT COMPANY 
akes use Of 10 istat, whi ® . 
os Has Crosley Multistat, | 0. eat 


1122 Vandalia Ave., Cincinnati, Ohio 
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broad at Home 
with a CROSLEY MODEL X-J 


| at PRICE $65 


/ Wonderful opera from New York, love songs from the 
tropics, dance music from Chicago; stock quotations, stirring 
speeches, amusing stories from where you will—all these 
pleasures and utilities are brought truly, clearly, right to your 
fireside if you own a Crosley Model XJ Radio Receiver. 
This beautiful new Crosley 4+ tube Model contains the same 
units as the famous Crosley Model X, with added refinements 
of detail which make it even better. At bringing in distant 

, stations, the Model X established many records during the 

| | past year. Sebring, Fla., continually heard Honolulu. A 

i man writes from Nassau, British West Indies, “First of all 

on Friday night, June 29, 1923, I heard Honolulu.” He goes 


CROSLEY MODEL XJ on to relate that practically all stations in the United States 


were brought in clear as a bell. 


A 4 tube radio frequency set, incorporating 


one stage of Tuned Radio Frequency Amplifi- With the Crosley Model X-J even better receptions are as- 
cation, Detector and two stages of Audio sured. We unhesitatingly claim that it is the best radio 
Frequency Amplification, with jack to plug receiver ever offered, regardless of price. 

in on three tubes for head phones; new Cros- 

ley multistats, universal persed for all For Sale By Good Dealers Everywhere 
makes of tubes; new condenser with molded Write for free catalog which shows the complete Crosley 
plates; filament switch and other refinements line of instruments and parts. In it you will find just the 
of details. A mahogany battery cabinet receiver to suit your needs, and pocketbook. Crosley Receiv- 
which makes the set completely self contain- ers without batteries, tubes and head phones range in price 
ing may also be had to fit the Model XJ at a from the efficient 2 tube Model VI at $28 to the beautiful 
cost of only $16. See illustration above. Console Model at $150. 


See this beautiful receiver at your dealers. 


Crosley Manufacturing Co. 
1122 Alfred St. Cincinnati, Ohio 


New York Office, C. B. Cooper, 1803 Tribune Building, 
154 Nassau Street, Beekman 2061. 
Boston Office, B. H. Smith, 755 Boylston Street, Room 316. 


Oigae, Om, 18 — Building, 28 E. Jackson Blvd., Better -Cost Less 


Philadelphia Office, J. H. Lyte, 65 North 63rd Street. 


St. Louis Office, Robert W. Bennett Co., 1326 Syndicate e 
Trust Building, , a ] O ro Lj CTS 


SPA “re - 
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BUILD YOUR SET BETTER-AT LOWER COST 


D969 Per tube 19¢ 
A combined solder 

and flux in handy 

|} form. Put a little on 
the connection, heat 

with a match, torch } 

or solder iron and you have a neat elec- 

trically and mechanically perfect joint, 


EXCEL 180° ee OUR SPECIAL VARIOMETER AND VARIOCOUPLER 
D520 1.79 | Build into your 

Properly designe ed and " set reliable instru- 
well made. Green silk ments. You can de- 
windings yellow genuine pend on this vario- 
bakelite tubes. Primary meter and_ vario- 
has taps every 7 turns coupler to give you 
and last 6 turns tapped the best results in 


every turn. Cast alumi- any circuit working i 
num support with <e fron 180 to 650 SUPER BLOW TORCH >) i 
ee en Donen D544 Each ......0.00000000808 i 


mounting serew. % inch shaft. Produces 


best god in any type circuit for 175 and_ construction 


hey ane ahs beat, Burns denatured alcohol. Vest 


to 625 mete’ tape ; 
n : pocket size. Blowing on tube pro- 
Only the highest “ee ; 

SU <4 180° Vv 1 nie, ii Re 1 oso duces a hot pointed flame. Lights 
D521 Each........ AR OcOUPLER — = "pie with a match. Works fast. ‘Burns 
A wonderful value, quoted save you 30 10 ‘ninutes on one filling. sy to 
produces excellent re- to <0 per cent. solder joints in hard places. 3 in. 
sults. Green silk wind- Why pay more? r high. % in. cylinder. Long rub- 
ings on black fibre D418 Variocoupler. Each.......... ",$2.45 | D410 Variometer. Each..........+. $2.10 | ber tube, Produces fine joints 

tubes. Rigid mounting The most efficient type of coupler, insures | Perfect in design and construction, Ac- with Tinol listed above. 


curate wood forms thoroughly seasoned, Cor- | ENCLOSED VARIABLE CONDENSERS 


support for table or 
Solid baked wind- One of the best made 


: . better tuning and louder signals. Primary 
panel mounting. Pri- 


and secondary wound on natural uncolored | rect inductive ratios. 


a 


mary tapped for fine slite o son | "le of large sized wire insures onsers eae 
- : > genuine bakelite tubes. Handsome green | ings. Plenty of large condensers. Rigid, accu- 
tuning. % inch shaft. Range 200 to 600 | °j), windings. Primary tapped for fine | highest efficiency. A durable high grade rately spaced aluminum 
meters. = tuning. Can be panel or table mounted. | instrument that will give you lasting serv- plates. Formica ends. 
D522 Variometer—same style. Each.98e % | inch shaft. ice. 4 inch shaft Engraved scale. Knob and 
SUPERIOR VARIOCOUPLER COIL MOUNTING PLUGS SPIDER “WEB coILs pointer. Clear transparent 
D523 Each...... $3.15 Made of genuine bakelite. 5 turn. Eact °° - -39¢ ee 9 
A handsome instru- Plug for mounting 35 turn. — 43 plate am. 
ment of superior design « sean’? & een inate 292— 50 turn. f : - -$2.80 
Sa Seana acs te honeycomb’’ inductance —_ eas ; “3 “sae : D808 21 plate .0005 Mi “eS fle ae tae $2.45 j 
agi ; eye . ja = . 
tube and rotor ball of D345 Stationary plug to fasten | D294—100 turn. ack | ove SPECIAL AUDIO of REQUENCY f 
moulded red brown ‘4 a coil stationary to A new popular type of inductance of highs | AMPLIFYING TRANSFORMERS i 
bakelite. Large size Ml i niwecuxeialeksiuate 2c | est efficiency, Lowest distributed capacityand | 9§5Q Each ....... $2.15 ' 
green silk windings in- | p34g Movabie. plug to fasten mounted | lowest high frequency resistance. Firm green | “mye result of years of 
: Tabl highest Jpeg | coil to panel so it can be rotated...... 89¢ | silk windings with fibre mounting strips. | .occorch work and experi- 
able or pane ount- weg 5 age oe te —— id i 
in ee Suncring resuite in | 2343 ,Fibre strip to hold coils for mount- | ULTRA AUDION COIL enced engineering. In 
ing. inch shaft. uperior results in| ing. Two foot piece 15¢ 85 
circuits for 180 to 650 meters. Tapped pri- oP ni De Bio! A ede sa D296 Each........-.. “pop edict accvse »-80C | quality of tone and vol- 
mary for finest tuning. Noiseless contacts. MAGNET WIRE ‘Spider web wound of green silk covered | ume of sound, the things 
D526 Spécial single circuit type. ..$3.60 Insulated copper wire, Best quality even | wire. eet — eigen = ee yn |a transformer is built for, 
7 drawn wire, one piece to a spool. Prices | duces wonderful results. Fibre strips and | we guarantee it to equal or surpass any 
SUPER MOULDED VARIOMETER quoted are for 8 oz. spools unless other- | wooden red for moun‘ing included. Direc- | other transformer. Neat in appearance, 
$2.60 Carefully made. Fully meunted with plain- 


tions furnished 


ANTENNA | WIRE ly marked binding post connections. 5 tol 
Dey ie ansile strex arp “Best rid three steps without distort on or howling. 
flexible. Hi he ten _ ‘ A quality item in every respect. Not to 


D412 Each..... 
Polished black 
moulded rotor and 
stator forms. Marxi- 
mum inductance with 


wise stated. 
DoubleCotton 

| Covered 
Number D999|Nut 


reatest efficiency and : : : aerials, be c ared with articles built f i 

cae ictri = Gauge Price]Gauge Price Gauge ~~ Price PER—-100 Tt; DOll. ...000s00ssieeccene 58e | be compared with articles built for price 
ene pos 18 43c |20 9e |20 $0.78 | p249—500 ft. coil... PORE SN = $2.75 | only. a ieee 

instrument that will D4 SOLID BARE COPPER ~ WIRE | OUR SPECIAL SHIELDED 
get the best results 36 1'38 Solid bare copper wire for aerials, leads | sane oemen 

Wave length 180 to 600 meters. 30 (402.) 1.25 or wiring instruments a ; , aan tol vena 55 
“EXCEL MOULDED VARIOMETER B2 (102) 168 | pp Silid Bare Copper Wire, size 14. | Bath eee aees 

D524 Each.....$3.68 | : 5. 36 (4 07.) 2.20 | Oe eno rt coll... ‘ Each 75 

A wonderful value at | ~ ANTENNA INSULATORS Solid Bare Copper Wire, size 12. The same high grade 

our price. Droperly | D260 Size 1x5%. Compo- | p244—100 ft. coil ........--eeee0e: 67¢ style of transformer as above 

ese nny - 3 — 1 sition, ‘metal eyelets. Two | p245—500 ft. coil .,.... Pee hh eaitia i. ¥ = metal coe 

structed. olishe at aria Bt ee ed aaa 7 lich completely shields it from any out- 

were © oe ..-!7¢ | TINNED COPPER “BUS BAR” WIRE side magnetic influences. Very attractive 


black bakelite _ rotor D264 Size 


fi Size 14 tinned copper wire. For wiring | appearance and sturdy construction. Free 


= INVA GUVANV.LS AMV ponies Las YNOA ATING 


| 
| 
and stator forms i size 4 aged 
Large size green silk pe D260 — 4 — ames. Best size for neat job and easY | from howling and local disturbances. 
| wire inst ires greatest | Fe | soldering. : THORDARSON AUDIO FREQUENCY 
J © emicier % inch | € ORGIIO fet ic Two f 4 on lar iy alata +H AMPLIFYING TRANSFORMERS 
shaft. Noiseless pigtail comnectben. Table 263 Ribbed Porce | D958 _Sauare, Ten 0Ch bene en enn D232 Ratio $%4 to 1 $3.40 
or panel mounting. ‘D264- 6 ieee 2% in. lor fa. 6e | SPAGHETTI = e : 
SUPERIOR VARIOMETER y Dozen _.......+ perry 7 vig Rivage ge Pie y et wd wires in sets. | D233 Ratio 6 to 1. 3.80 
0525 _Each.. lded ot ses ee LEAD-IN INSULATORS D955 Finest quality braided and satur- : a. by ge | 
Forms moulded of rec D270 For 4 ated with best baked lustrous transparent | )°°)‘ eae ee a 
brown bakelite. A neat walls or less * lating nish. 8 feet for. “19¢ best balanced and most 
handsome _ instrument. D27! For ; Nee, Huxt quality braid and covered with efficient transformer, Cor- 
Green silk windings cal- pits or tos Sieck > Rating Bc 3 feet for. .9e | rect characteristics for 
culated for highest effi- The only practical Mack Insulating ae any standard tube. Wone L 
ciency. 1% inch shaft. lead in insulator for aerial wires Small RADIO SOLDERING IRON derful results without distortion on one, \ 
Noiseless pigtail connec- = , > neat. effective. durable “ Fits — is it ak two or three steps. Plainly marked bind- { 
tions. Table or panel 1 ' hole. Securely locked by two adju table nat : ing_post_connections_oa_bakelite_panel. | 
mounting. Produces superior results in any |; ————————-—___ fenccclenebnetriet dh ed ae \N D BRANI AUDIO j 
tyne ciretit 180 to G30 meters. | | OUTDOOR LIGHTNING ARRESTER at COAT AAD, BRANDS em? 
RADIO INDUCTANCE COILS | D980 Price........ $1.55 a clean stock in original containers. 
‘arefully made — fine Protect your instruments | p540 Each D553 Acme. Each ......+....-.05- $4.4 
looking ‘oi L Ee oo with this lightning ar-|  Soldered connections in radio sets pro- a4 ea ‘ie aed 7" i 
raged Pree poe : tester. Weatherproof por- | duce better results. This guaranteed iron | p719 Ra iG a eee I 
utec Reverso My aoe ae celain case, Air gap type. | is exactly right for radio work. A neat D234 ry “aa eth 10 te i Shielded 4.15 } 
resistance —high _ self # Permanent. Durable. Un- | solid connection quickly and easily made : herican 0 hieldec 
imprennation. Range |_derwriters approved. __| Operates on any lichting socket 100 to 126 | Ba35 All Ameriean 3 to 1 Shielded 3.99 
egnatic ange _ ——— sie agp “gpa H attietstine va d American 3 Shielded 3. 
given is in meters when | HIGH-GRADE LIGHTNING ARRESTER | “lts. 6, ft. cord with attaching plus. | eee 
used with .001 variable | D981 Each ............ 79¢ oo 12 inches. Heats quickly, will not | RADIO re eee ) 
condenser, Mounted coils have standard | A dependable protector, al- . i ete cere nr crenenal aneninly as 
plug mountings. ways on guard. Small and Heavier irons for general repair or man- D560 For 201A or 301A | 
Art Not Art Price | compact. Weatherproof por- ufacturing work. Wonderful values at our Raa heap: $1.70 | 
Turns ee ze No. Mntd. No. Mntd. | celain case. Easily fastened prices. Meal a 3.48 D56t For 199 or 11 or 12 
25 120- 250 D30! $0.39 D320 $0.85 | and connected. Underwriters NS4t Medium size ..........+.+45 $3.4 TIE’ nis Sieh ata aces $1.70 
35 is. 150 D302 .42 D322  .95 | approved. D542 Larger size ....... woeeeee 4.25 Due to its special design { 
50 240- 720 D303 .49 D323 1.02 REINARTZ oo. this transformer will produce f 
75 «6390- 910 D304 [54 p32 1.08 Each..... wonderful results in any type 
100 500- 1150 D305 58 D325 1.13 a 2 oe oe AUTOMATIC BLOW TORCH | of recular or reftex radio frequency circult. 
150 600- 2000 D306 .63 D326 1.17 covered wire, spider- i te Tr $1.19 | While low in price we believe it equal or 
200 900- 2500 D307 .72 D327 1.26 web wound to produce Burns denatured alcohol. | SUPerior to higher priced transformers. 
250 1200- 3 .78 D328 1.35 greatest efficiency and Automatically generates point- | Perfect for one, two or three stages. Com- 
300 1500- 4500 D309 .82 D329 1.36 lowest losses. 21 taps ed flame in a few seconds pact, convenient form, easily mounted. 
400 2000- 5000 D310 (97 D330 1.57 so arranged that Easy to solder joints in hard | Range 175 to 600 meters. Try ft. If you 
00 2800- 6100 D3it 1.12 D331 1.63 crossing is avoided. places. Lights with a match, | @7@ not satisfied return it and get your 
730 5000-12008 D3I3 a3 D332 1.78 Two fibre strips and Rurns 90 minutes on one fill- | money back. 
699 5000-12000 4 D333 1.93 wooden rod furnished ing. 5% inches high, % inch 
1000 7900-15000 1314 1.70 D334 2.25 permit various styles diameter cylinders, Works fine orn STANDARD BRANDS ht 
1250 9750-19500 D315 1.92 335 2.45 | of mounting. With this coil a hich grade set with Tinol listed above. EQUENCY TRANSFORME 
1500 14500-26500 D316 2.18 D336 2.60} can be built at a low cost Directionsincluded Dsee special—as good as any 7 
Saeed es i). rn eee eee eee wee 
att Sahn COIL MOUNTINGS PANEL MOUNTING VARIABLE CONDENSERS Ch s0ese 
“ipa 40 hese are especially high grade con- 00 sit ES NOUU, = AUMKAL, eter ccccccsescces 
D34!—2 Coil J densers and we guarantee them to be me- er aie eas oe 
Ea chanically and electrically perfect. Fine . . EIAE. 
Sturdy, rigid dur- 0 polished end plates of heavy bakelite. D566 Acme. Second stage. 
able cons i somata =" ~ Shafts % inch diameter. Sturdy, heavy D567 Acme. Third stage. 
Made of polished | E aluminum alloy plates perfectly spaced to D714 Radio Corp. Each 
black  bakelite. SE insure smooth, even, reliable capacity. D995 All American. Eac 
Mount on front of panel. = Z Our low prices save you money. These +24 a ‘Second stage. 
= » 3, 4 ° > ak ria, Sy ‘, Stag 
BACK OF PANEL MOUNTING REA SAS EREMES Sr Gf the very boot snake and D577 ’ Third stage. 
Mounts back of panel, with knobs or Sd a. > to be epoca with many infe- D578 Erla. Reflex. 
dials <s one of panel. Helps make a c= susce thom ‘te please, as ot ee ee ~~ NEUTRODYNE TRANSFORMERS — 
neat efficient set. SE se you y y 
D342—3 coil Back of Panel Mount- = back. The vernier style has one sepa- D571 Per set of three..........+- $4.95 
enti ae AS ee reg $4.45 i rately controlled plate which permits of An air core transformer for vse in neu- 
er ~~ er REGULAR ag the nest tuning. E STYLE —- method of reception. Can ae we 
s y s e 
Supplied only in 8 inch lengths get A ee 65¢ ying caer with pn Ahirgggeens Al secondary. 
D96! Threaded 6-32, per 8 in. length.6e | D8I6— 5 abe We ...97e | Including Dial and Knobs Proper design for results and_ efficiency. 
D963 Threaded 8-22, per 8 in. length.8e | D814—11 plate .00025 mfd. si. 28 | D&825—14 plate .00025 mfd. .......$2.45 | Green silk windings on bakelite tubes with 
oo a 3 a in., per 8 in. lencth.6e D813—21 plate .0005 mfd. ......... 1.35 | D824—26 plate .0005 mfd. -- 2.75 | adjustable mounting brackets to fit most 
Solic n., per 8 in. length...9e | D812—43 plate .001 mfd. .......... 1.58 ' D826—46 plate .001 mfd. .......... 3.15 | any condenser. 
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WITH BARAWIK STANDARD RADIO GOODS 


VACUUM TUBES 
Standard Brands—Cunningham, 
Radiotron. Every one guaranteed 
“new and perfect. We will ship 
brand in stock unless you speci- 
fy otherwise. 
a Detector, A cderens C300 
eT $4.30 


D107 WD11 Cli. ‘Bach 

Diol bo gig ety Each .. 
102 UV199 C299. Each 

pi04 UV199 Adapter fits 199 tube to 

standard socket 

D108 WD11 Socket. 

D109 WD11 Adapter. 


TANDARD TUBE 

8 SOCKET 
pi40 Each 

Moulded of genuine red 
brown bakelite. Binding 
post connections. For 
table or panel mountings. 
Neat and strong. 
METAL TUBE SOCKET. 
ONES BA cecccascsn's 

A strong durable a 
for panel or table mounting. 
Metal tube and base. Plain- 
ly marked binding post con- 
nections well insulated. 
“Fwo AND THREE GANG SOCKETS 
These _ sockets 
make it easy te 
build detector 
and amplifier 
units and make 
a neat, compact 
workmanlike job. 
grade materials, 


5.75 
5.7 


high 
Quickly mounted on panel 


Perfectly made of 


base. 
D147 Two-gang socket ......-----+> 95c 
Dpi49 Three-gang socket .........-- 1.30 
199 SOCKET 
49c 


y D145 
Moulded of high insulating 
material. Sponge rubber base 
prevents ringing in tube. 
Plainly marked binding post 
< connections. Neat and com- 
__Dact. 
“FILAMENT C ONT ROL. L RHEOSTATS 
DI32. 6 ohm. Each....4 
20 ohm. 
30 ohm. 
6 ohm 
grade. 


Vernier. .95¢ 

Will give 
Durable and 
heat, = 

base, diam. 
aiced polished 
Potentiometers. 
Same high grade 
D015! 200 ohm. 
DI52 400 ohm. 


bin neb 1%” 

Match above 
ynstruction. 
h. 


diam. 
rheostats. 


SUPERIOR 
0153— 6 ohm. Each ... 
D154—20 ohm. Each... 
DI55—30 ohm. Each 

The finest rheostat. 
even action. Best design, 
workmanship. 
tractive dial and knob. 
grade sets. 

Potentiometers to match above rheostats 
with di u ee knob. 

DI56—375 ohm 
uIcK ‘ACTING RHEOSTAT | 

DIi24— 6 ohm. Ea...79¢ 

D1i25—15 ohm. E 

D126—30 ohm. Ea...9 

Vernier adjustment at 
every degree of resistance. 
Pushing knob in turns off 
the filament. 


Smooth, 
best 

Supplied with at- 
A rheostat for high 


THREE INCH DIAL 
D923 For 3-16 inch ae 


SSPE Rr rr ic 
D924 For % inch shaft. 
AON 6 deanna sana 19¢ 
A handsome neat looking 
dial moulded in one piece of 
polished black composition. 180° scale 
marked 0 to 100 finely engraved in con- 


trasting white enamel. 


Diameter 3 inches. 
TWO INCH DIAL 


ey For 3-16 inch shaft. 
rene BS aii <o-nkn Seee 

D922 For 14 inch shaft. 

RS ie rr 
A handsome dial moulded in 


one piece of polished black com- 
position. 270° scale marked 0 to 100 finely 


engraved in contrasting white enamél. Fine 

for for_rheostat or switeh control, Diam. 2 in. 
VERNIER DIAL ADJUSTER 

D94i Each ....... 19¢ 

Easily installed at edge 

of dial, sives tinest vere 


nier adjustment of cone 
denser or inductance. A 
great value. Polished black knob 


“DETECTOR CRYSTAL CAREFULLY 
ESTED 


| 


} % 
D935—4 in. Diam. for ¥% in. shaft. Ea.40e 


WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES 


PRESERVE THESE PAGES — ORDER 
FAST SERVICE — TRY U 


FROM THEM AND SAVE MONEY 
S AND BE CONVINCED 


THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 


OUR GUARANTEE PROTECTS YOU—We 
and checked by expert radio engineers. Yo 
ratus that will give superior results. 
est. Our goods equal or surpass the claims 
deceive or mislead. Our reputation for fair 


handle only the best goods, carefully tested 
u_are assured of getting guaranteed appa- 


And while our goods are best, our prices are low- 


we make for them. We do not attempt to 
dealing is our most valued asset. 


HOW TO ORDER—Write your Order plainly, 


Price of items wanted. Send Postoffice or 
bea aaa for Total of Order. Prompt Shi 
ollowe 


state Article Number, Description and 
Express Money Order, Certified Check or 
pment is assured when these directions are 


0742 Each 


GREWOL CRYSTAL winieeided ° 
. -$1.69 


0931-2 in. 


Diam for 
Ei 


5-16 in. shaft 32¢ 
932—2 in ’ 

% in. shaf -32¢ 

D933—3 in 

3-16 in. shaft. 33¢ 

D934—3 in. 


in. shaft. Each...33¢ 
Moulded in one piece of genuine bakelite 


in polished black finish. Finely engraved 


seale in contrasting white enamel. Sure 
srip knob that fits the fingers. Hicher 
rade dials for good sets, Sizes match per- 
Tectly 


ENCLOSED DETECTOR 
One of the finest crystal 
detectors on the market, 
supersensitive galena crys- 
tal enclosed in heavy glass 
shield. Quick, positive 
adjustment. Brass parts 
polished nickel finish. 


D730 Each 


-89e 


escent 
GALENA DETECTOR 
sg Easy fine adjustment. 
, Crystal mounted in cup. 
Moulded base and knob. 
ar Brass parts polished 
W nickel figish, An un- 
equaled Falue. 

ee ROMONN a oalescaisvesia aid eM akleerawlede 59e 


SUPERIOR VARIABLE 
GRID RESISTANCE 
80 


1 5 0 
DI68 With .00025 ¢ ; 
oon EE Ere 
Eliminates hissing, clar- 
ifies signals. Capacity 


smoothly varied from 
half turn of knob. 


0 to 6 megohms by 
Easily mounted on any 


panel, 

ci Freshman panel mounting variable 
srid leak with .00025 condenser. Each 69¢ 
D172 Durham variable grid leak with 
nounting. Petite kcaluchininls wars tarcaie 92 
0173. CRL Variable’ le grid leak. Each $1. 19 


TUBULAR <¢ GRID LEAKS AND 

CONDENSERS 

Very convenient. 
Permit of quick 
change of leaks or 
condensers of varying 
capacity. Cut shows 
leak mounted. Leaks | 
Same appearance. Each 


Resistances—! pice 
10 megohms. S f 
{ Grid and Plate Condensers. Ea. 
is apacitie s—. 00025 0001, .0002 
mfd. Specify which size is ‘wanted, 
Mountings. [Bakelite base. 
D840 Single mounting. Each..... 
D842 Double mounting. Each. 
D844 Triple mounting. Each. 


VARIABLE GRID LEAKS , 


5 . and 
fy which size is wi inted 
39e 


SUPERIOR RADIO JACKS 
Finest grade jacks. 
-- Improved design. 


Best materials. 
Phosphor bronze 
springs, Silver con- 
tact points. _ Nickel finish. Mount on 
panels % to %¢ in. 
D390 Open circuit. Each... 
D391 Closed circuit I Se 
D392 Two circuit. 4 
D393 Single circuit filament cont.....59¢ 
N294 Two circuit filament cont......- 76¢ 
COMPETITOR  Sipeaate im 
387 Open circuit. E 27¢ 
D288 Two circuit. 5 
Well made, durable 


t 
nickel finished frame Wwe M inslated. 


“SUPERIOR RADIO PLUCS 
D395 With set 
screws for fastening 
}cord. Each .35¢ 
D397. Two-w: ay Ser 
takes two pai 
style cords. Dea aise: niavene a e'saie7s -59e 
| Highest grade p! hig s. Fit any standard 
jacks. Yolished round barrels 
SWITCH CONTACT POINTS 
Brass polished nickel finish. All 
have 5g in. long size 6-32 screws 
and two nuts. All prices the same. 
Dozen (8c Hundred $1.05 
rder by Article Number. — 
D360 Head, 14” diam.; 4” high 
D362 Head 16” diam. ; 4%” high 
363 Head, 3-16” diam. ; 1-16” high 


D 
Solder Lugs to Fit Contact Points 


Also for connecting wires to 
binding posts, ete. 
Hundred 30c 
SWITCH LEVER STOP 
Brass polished nickel finish. 
SWITCH LEVERS 
Very neat polished black com- 
parts polished nickel finish. | 
Fitted with panel bushing and 


D365__Dozen_ 8c 
0386 Dozen 18¢ Hundred $1.05 
position knob. Exposed metal 


two set nuts. <A high grade 
switeh. 
D381 14 in. Radius. . 15e 


“INDUCTANGE, SWITCH 

D385 Price including 

knob and dial. .$1.29 
Mounts switch points 
and contact lever be- 
hind panel. Only one 
hole needed to mount. 
15 switch points, any 
number of which may 
be used. Smocth wip- 


ing contacts. Attractive tapered knob. 


SUPERIOR So SWITCH _ 
D384 Each........ 
Quickly 
mounted 


by drillin ! 
hole. Only knob an 
pointer show in front o 
panel, Connections can 


derful bargain. We 


den Standard style ..15e¢ vi ggyets gy Ah 
DI6! De Luxe style with peas proce 
| somes ase acrew top. fines s vat yy much e: 
ly finished ......... -32¢ Sekar tank cok coe 
Pencil mark type for panel mounting. Re- Re TOEOO , 
sistance may be varied exactly as needed. | HYDROMETER 
~~ GRID CONDENSERS — | 9!90 Fach... = 
DIG2 Well insulated. Paner | 3 ie at es . e ptells ou iti bade wine 
covering. Each Pp edeSh | Rattiee REEL Te coe 
D163 Hig ties t grade Mica battery_in_better itior 
we Polished nickel wee BATTERY CLIPS 
cas a ee ee .23¢ £ SNe, 0198 Two for .. — 
it over Dita. of ries leaks, The’ com- ¥ . Clip onto stuns hatteny 
oy makes an efficient unit. Cap. = terminals, lead coated. Make 
-0002 positive non-corrosive contact at all times 
BARAWIK QUALITY HEADSETS 
Dane. Pee: Heb, LOG: OHM cs css ecesc acces siodsas oes $3.25 
These headsets have proven on rigid tests to be one of the 
very best on the market. The tone quality is excelient wit 
an unusual volume. Skilled workmen make them trom onl 
the best selected materials. The rec ae cases are tine pr 
ished finish with polished black ear pi Fabric covert 
head band comfortably and quickly fitted 40 the head. Sup 
Plied with 5-foot cord. These sets were desizned to sell for 
much higher prices than we ask, and at our price are a won 


| 


| 


| 


| - ° 
j tation paid, 


BINDING POSTS 


Brass, polished nickel 
finish. Washer and 6-32 
ig in. screw extending 5 
| in. 
i D370 Large size—bar- 
rel and knob %4” long. 
Co Psa 
D372 Smaller size— 
0370-2-4 barrel and knob 9-16” 0376-8 
long. Dozen.......70¢ 
D374 Large size with composition knob. 
Dozen AECNGie elds. Ch eae nad baluieiae Goren 45c 
376 Large size with nole for »hone tip 
OF WIC, DOSEis.cccccccsesescvssece 80c 
D378 Small = with hole for phone ~ 
ek SO Oo Sener rer ere 


PLATE man a BATTERIES 
You can make real sav- 
ings on these batteries. 


Don’t pay more. We 

guarantee them to equal 

any on the market re- INEST EQUALITY 
rardless of price. Ab- Biber 2 i 
colutely uniform, Ex- % wht 
tra long life. 


D180 Signal Corps al small size. 15 
Each 


cells, 22 Lo ee Eee $t.t 
D182 se size, 5 taps “164 2, 18, 19%, 
21 and WON: WOON woe tia snsaes S!. 59 
DIs4 Vv ariable Large Navy 

inches 5 taps, giving range from fi to 
22% volts in 1% volt steps. Each. ‘$1. 95 
Di88 Combination Tapped 45 volts, 30 


cell, 13x4x3 battery. 
21, 1914, 18 and 162 volts. 
both detector and amplifier ‘tubes ; 


STORAGE “A” BATTERY 
A very high grade 
battery made es- - 
pecially for radioX 
service, Guaranteed 
for three years. 
Properly cared for 
will give many more 
years of service for 
filament lighting. 
Made of best new 
materials. Full ca- 
pacity. The best 
battery buy on the market. 
batteries on your set for 10 days. 


Tapped to give 45, 
Handles 
a. $3.65 


Try one of these 
If at the 
end of that time you are not fully satisfied 
with the battery return it and we will re- 


fund the purchase price. 
D194 6 volt, 40 ampere size. Each. 
DI96 6 volt, 80 amnere size. Each.. 


HOMECHARGER 

BATTERY CHARGING RECTIFIER 

Charge your battery at home over 
night for a few cents. Simply con- 
nect to any 110 volt 60 cycle light 
socket, turn on current and recti- 
fier does the rest automatically. 
» Will work for years without at- 
tention. Simple 
mconnections 
Gives a_ tapering 
charge which bat- 


-$10.75 
13.25 


teries should 
have. You can 
make it pay a 
profit charging 
your friends’ 
auto batteries. 
Long connecting 
cords with pair 
of battery clips. 
D20! For 6 volt battery..... $12.95 
D203 For 12 volt battery 12.95 


RADIO “BAKELITE”? PANELS 

Notice our very low prices on this fine 
quality material. Others ask as much for 
hard rubber panels which are worth much 
less. We supply genuine Bakelite, Con- 
densite Cele:cn or Formica, all of which 
are materials with practically identical me- 
chanical, chemical and electrical proper- 
ties, Machines well without chipping. 
Won’t warp. Waterproof. Highest me- 
chanical and dielectric strength. Attractive 
natural polished black finish which can be 
sanded and oiled. 


Panel | 3s” thick |3-16”thick] 4” thick 
wree Art. Art. Art 

Inches !No. Price|No. Price|No. Price 
6x 7 D450 $0.57 0460 $0.86 D470 $1.15 
6x10% D451 .86.D461 1.27:D470 1.73 
7xlt D458 1.380468 2.07/D478 2.76 
7x18 D453 1.78 D463 : 
7x21 D457 2.05 D467 
7x24 D459 2.42'/D4 
x14 D454 1.85/D464 

!2xl4 (D455 2.42, D465 

12x21 (D456 = 3.62'D466 

CABINETS 

Fine looking eabi- 

nets solidly built. 

Elegant Hard rub- 


ved dark mahogany 
tinish. You will be 
proud of your set 
one of 


mounted in 


s. Front rabbeted to take panels. 


Panels not included. Prices are transpor- 


Arlington tested, piece 19¢ guarantee that you will be pleased with 

3 ‘Arlington tested, piece #9¢ | them and agree that they are the best value by far yet offered. uel | Inside Dimesieons | Ant [Po 
Md, Galena, Mounted, piece 9¢ |1£ they don’t suit you we will cheerfully return your money. ‘size 7 High | Wide | pend a et 
* gilieon, per piece ......_ 9 STANDARD BRAND HEADSETS 7 ae oie: 
0739_Genuine million point erystal D754 Baldwin Type C with | D751 Murdock 36, 2000 | 7" | page | 265 
GOLD GRAIN DETECTOR universal jack pluz $81.75 ohm é $3.59 a | D423 | 3.20 
TES as en Ey gree ape 79¢ | D756 Red-Head, 3000 ase Goon | 7” | D426] 3.45 
Positive instant operation. No elusive o. mgioeionstasa asia B78 | hen Cente | 7” | D425| 3.85 

Sensitive spot, a slight turn gives you a | D768 Brandes, 2000 ee OM- ‘etna ca | m : 
new adjustment. Especially effective on johm ..... Sea eee i D764 Frost, 2000 ohm 3.59 3%” | 10" Daas | 388 
reflex circuits. Panel mounting brackets | D769 a * 3000 | D766 Frost, 3000 ohm 4.45 3%" 110" | D430] 4.65 
included. R.- cavias asa daialatacate 6.95 D758 Western Electric 9.50 | 12x21” 2016" 10” | D432} 5.45 

T cance oon e 
io Supply House 

HE BARAWIK CO. Lisserits: | 102 South Canal St., Chicago, Ill. 


BUILD YOUR SET WITH BARAWIK STANDARD RADIO GOODS 
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WIRELESS COURSE IN 20 LESSONS 


By S. GERNSBACK, A. LESCARBOURA and H. 


Very Greatly Enlarged 


WIRELESS COURSE 


20, LESSONS 


ALESCARBOURA 
&H W.SECOR, 
12h Edition 


Gr pletely Reartten 
and Er vlarged 


Size of Book 


6x9 inches 


mmm = JUST OFF THE PRESS i ll”ll™lii7 


12th Edition 


W. SECOR 


Price 


$2.00 


Postpaid 


264 pages. 500 illustrations, diagrams and photographs. Lesson No. 9: Radio Receiving Apparatus: ; 


Binding de luxe; black leatherette 


stamped ; red edges; round corners; semi-flexible covers; multi- Lesson No. 10: The Detector: 


colored jacket. 


This new edition contains over 100 pages more than the 


sai . Description of the Various 

cover, genuine gold explanation of their operatio 
An explanation of the vario 
purposes, including circuits, 

Lesson No. 11: The Vacuum 


previous editions, of which over 100,000 were sold. It is Principles of operation of th 
printed in a larger type, on better paper and has better and Lesson No. 12: Regenerative 


more illustrations. 
Lesson No. 1: Principles of Electricity: 


Description and explanation 
Lesson No. 13: The Vacuum 


Operation of the types of amplifiers as in conjunction with tuners. 


Types of Receiving Apparatus with an 
n, etc. 


us types of detectors used for reception 
Sue, 

Tube as a Detector: 

e vacuum tubes, etc. 

Receiving Set: } 
of various vacuum tube circuits, etc. | 
Tube as an Amplifier: : 


History and Explanation of Electricity, etc. Loud Speakers, etc. : 
Lesson No. 2: Principles of Magnetism: Lesson No. 14: Practical Vacuum Tube Circuits: 
The History and Explanation of Magnetism, etc. An explanation of various up-to-date Circuits used in Radio, etc. 
Lesson No. 3: Dynamos, Motors, Generators, and Wiring: Lesson No. 15: Super-Regenerative Receiver: 
Explanation of Construction and Operation of each of the above, etc. Operation of the Super-Regenerative Receiver, etc. 
Lesson No. 4: Principles of Wireless Telegraphy: Lesson No. 16: Vacuum Tube Transmitter: 
History and Explanation of the Wave Transmission and those con- Vacuum Tube Transmission and Broadcasting Systems, etc. 
cerned in the development of early radio, etc. Lesson No. 17: Radio Compass—The Wavemeter—Radio Control: 
Lesson No. 5: Amateur Transmitting Sets and Apparatus: The Radio Compass. Principles and operation of the Wavemeter and 


Apparatus and Circuits used by Amateurs 
telegraphy, etc. 


Lesson No. 6: Transmitting Sets (Continued) : Methods of learning the International Code. Appendix: Dctailed 
Apparatus and Circuits of Transmitting Apparatus, etc. regulations of the wireless law, etc. 
Lesson No. 7: Commercial Transmitting Systems: Lesson No. 19: History of the Development of Radio: 


Apparatus and their operation, etc. 


in the early days of radio Radio Control, etc. 


Lesson No. 18: Learning to Operate—The Codes—The Wireless Law: 


A progressive history of radio and those concerned in its progress, etc. 
prog 


Lesson No. 8: Aerials and Underwriters Installing Regulations: Lesson No. 20: Mathematics 


Explanation of the Antenna System and Constructional details of the 
various types used. Qfficia]l regulations, etc. 


{ff your Dealer cannot supply you, order direct from us, giving Dealer’s name and address 


Experimenter Publishing Co., 53 Park Place, New York, N.Y. 


Sent postpaid upon receipt of $2.00 


Formulas for the Calculation of Wave-length, Inductance, Capacity, 
and other measurements, etc. 


of Wireless Telegraphy and Appendix: 
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Disconnecting a battery lead is one 
way of shutting off a radio set, but 
many tubes and batteries have been 
ruined by putting it back on the 
wrong post. A C-H Radio Switch 
costs 75c—if you save only a few 
dry cells it quickly earns its cost. 


What do you do when the phone 
rings? Just push the C-H Radio 
Switch button—answer the phone 
—pull the button and the same pro- 
gram is back on. No turning back 
rheostats or disturbing your delicate 
settings when you have C-H conven- 


With the new tubes that operate at 
a dull red it is easy to forget to turn 
off the “A”’ battery—there is nothing 
to indicate whether the set is ON or 
OFF. The nickel button of a C-H 
Radio Switch sticks right out to say 
“I’m ON—don’t forget me!” 


A Switch by the Master 


Builder for Your Radio Panel 


Beautiful Appearance 
Correctly Designed—Easily Installed 


In the radio world the name Cutler-Hammer and its 
symbol the famous C-H trade-mark have become guide 
posts to quality. In only a few months after their introduc- 
tion more than a half million radio rheostats with the little 
mark of approval of the master builders of all electrical 
control apparatus were purchased. 


Now these specialists offer another necessity for your panel, the 
C-H Radio Switch embodying the same careful design and work- 
manship to provide more pleasant, convenient reception and protect 
your expensive equipment at a negligible cost. Its sturdy knife 
blade mechanism that snaps—not merely slides —is capable of 
carrying 3 amperes at 110 volts, yet is built with a precision that 
enables you to use it in your most delicate circuits without any 
microphonic noises. 

It will control your“ A”’ battery to positively indicate whether 
the tubes are on or off —your“B” batteries— parts of circuits— 
condensers— battery charger— practically any demand you may 
have for current control. It is fully adjustable for panel thickness 
and can be installed in any set in a few minutes—only a single 7¢” 
hole is required. Carried by dealers everywhere —if yours has not 
yet been stocked, send 75c plus 1oc carrying charges and you will 
be supplied direct 


THE CUTLER-HAMMER MFG. CO. 


Member Radio Section, Associated Manufacturers of Eleétrical Supplies 
MILWAUKEE - WISCONSIN 


RADIO SWITCH 
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yh A new FROSTFOME with 
| drawn aluminum shells. 
1B. No. 161, 2000 ohms.$4.00 
| ) No. 171, 3000 ohms.$5.00 
HR, 

1b) 


SSS 


No. 607, Maroon Bakelite 
Tube Control Unit, $1.75 


C=eY 


an" 
— 


Soa 


SK, 
Comal 


No. 654, Maroon Bakelite 
Potentiometer, 400 ohms 


i—< 


€ ROST-FONES 


HERE is now a €ROST-FONE to fit the 

purse and requirements of every radio 

user. For those who wish the economies 
of the metal shell type, we have developed to a 
high degree of perfection our Nos. 161 and 171 
Aluminum Shell FROST-FONES with special head 
band. Highly polished drawn aluminum shells, 
composition caps. Supplied in 2000 and 3000 
ohms. 


For those who prefer the superior qualities of 
the famous No. 162 FROST-FONE we have good 
news: These popular fones have been improved 
with reinforced V cord and lead wires, sturdy 
terminal block and covered magnets. Still the 
world’s greatest value. 

Our No. 172 Genuine Maroon Bakelite fones, 
highly polished, in 3200 ohms, embody new 
principles of construction, eliminating “lead” 
wires. Made with moulded-in terminal blocks. 


FROST-RADIO 


A glance at this page will suffice to show that 
the line of FROST: items has been great- 
ly increased with the addition of many new 
items. On this page we show the wonderful- 
ly popular FROST-RADIO Tube-Control Unit, 
Rheostats, both plain and vernier and Poten- 
tiometers. With the exception of our Nos. 
600-601 Type, these all are made with maroon 
bakelite frames, fluted and polished black bake- 
lite knobs, and nickel plated buffed levers, bind- 
ing posts and pointers. All are arranged for 
single-hole mounting in a rigid, patented con- 
struction exclusively our own. Our No. 607 
Tube Control Unit, comprising rheostat, ver- 
nier, and potentiometer, is destined to be tre- 
mendously popular, as there is nothing exactly 
like it on the market, 


HERBERT H.FROST inc. 


154 WEST LAKE STREET, CHICAGO, ILLINOIS, 


30 Church St., New York 


FROST-RADIO 


No. 172, a new FROST- 
PONE with Maroon Bake- 
lite Shells and Caps, 3200 
DIAS os coesue o000ee 90.00 
No. 162, 2000 ohms (come 
position shells and caps), 

.00 


Seeeeereresseee eeee 


FROST-RADIO 
No. 650, Maroon Bakelite 
Rheostat, 6 ohms ..$1.00 
No. 652, 35 ohms...$1.00 


FROST-RADIO 
No. 651, Maroon Bakelite 


==. == 


— 


| San ssbeueodebeod ene $1.25 No. 600, Metal Frame No. 601, Metal Frame Vernier Rheostat, 6 
\' No. 655, 200-400 ohms Rheostat, 6 ohms..... 60c Vernier Rhe’t, 6 ohms 75c OHMS ....0..scc0eees $1.25 
eee 1.25 No. 602, 35 ohms..... 60c No. 603, 35 ohms....75¢ No. 653, 35 ohms...$1.25 
i No. 603, 400 ohms, Metal Frame Potentiometer....... Oe i re vn 5 inkctcsececcsstecsseees 60c 
Sz 
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FROST- 
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These new FROST-RADIO items reflect 


advanced radio design and construction 


No. 612, Bakelite Socket 
far C-299 tubes, panel or 
table mounting....... 50c 


No. 617, Bakelite Shock 
Absorber Socket for 
C-299 tubes, panel or table 
MOUNUINE ....0.0.0:00066 $1.00 


FROST-RADIO 


No. 618, Bakelite Shock 
Absorber Socket, Stand- 
ard base, panel or table 
MOUNENE. 5s 14005006 $1.00 


No. 631, Bakelite Induc- 
tance Unit for short wave 
sets. Complete as shown, 


No. 611, Bakelite Adapter 


N this page we show the complete 

line of new FROST-RADIO genuine 

bakelite vacuum tube sockets, dials, 
adapters, inductance units, battery and 
potentiometer switches. These are made 
from highest quality moulded bakelite, 
polished. Advanced design and improved 
methods of construction make these items 
best of aa for your set. 


Note our new shock-absorber sockets, 
cushioned with finest sponge rubber, and 
fitted with fusible coiled “lead” wires 
which remove all direct contact with the 
base and make these sockets absolutely 
non-microphonic. Note also that they may 
be used for either table or panel mount- 
ing. Metal parts are nickel plated, polished 
and hand buffed. Construction through- 
out the very best—and fully guaranteed 
by the name of the maker. 


Go to your dealer to-day and see these 
new FROST-RADIO items—order your re- 
quirements for your new set—note their 
high quality and fine workmanship. There 
is a FROST-RADIO dealer near your home. 


HERBERT 1. FROSTinc. 


154 WEST LAKE STREET, CHICAGO, ILLINOIS, 


30 Church St., New York 


No. 620, Bakelite Poten- 
tiometer Cut-out switch, 


§éiaisieedotiecsieeed ewe Sel SOP Ge299 CURES ic: SANE. sraralalele ea blabla erewreo a oe 50c 
——— << Se ee oe Sw ae ENS 


SS SS SS = 


RADIO 


= 


—~ Oe Oe Ne Y3 ~~ A S85 
eae a SIO 
Cx 


No. 608, Push-Pull Battery 
WGC isis tess cee xe 30c 


No. 630, Resistance Unit 
for storage battery use, 35 


No. 619, Bakelite Shock 
Absorber Gang, Standard 
GEO ieee eee seas $2.75 


No. 616, Bakelite Shock 
Absorber Gang, C-299, 
$2 


No. 614, Bakelite Spider 
Dighies ieccccvesee 50c 
No. 615, 3 inch.......60c 
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; A FIRST it was just our own word. We 
claimed Filkostat was best. We proved 
it by laboratory comparisons. 


Now radio fans everywhere are joining in 

the chorus: “Filkostat is the best filament “VR or 
control.” Their own working comparisons Dealers in 
prove it and the testimony keeps pouring Radio ain 


i i i Inc 1 
in. Here is some of it. ‘anada 


"7 “Fil-Ko-Stat results are simply wonderful. Reception of broadcast was 
“I have tried four different rheostats and must say the Fil-Ko-Stat beat a revelation to me, absolutely no noise or distortion of any kind. I 
them all. W R. Hagedorn, Hay Springs, Nebraska have been us_'ng a wire rheostat and tube noises, etc., which were im- 
‘ : poss‘ble to eliminate ar tire] i 
The Fil-Ko-Stat is the most satisfactory instrument of its kind I have eee Se eee ee : 
ever used.” Arland M. Kenny, D M. D., Boston, Mass George A. Farley, Baltimore, Md. 


“Since using your Fil-Ko-Stat, I have picked up five stations I never “I am of the opinion that the Fil-Ko-Stat is the best filament contro! on 
east Gators ™ A S. Allsup, Kansas City, Mo the a ; I have recommended the instrument highly and it 
5 is a fact that I picked up two Los Angeles stations - 

“In my estimation the Fil-Ko-Stat is the finest adjusting rheostat on erative detector euniy waar installing “oy nn ee 
the market. “td ia 

C. J Eastman, Radio Engineer, Omaha, Nebraska. Paul H. Woodruff, Chicago, Il 
“Comparisons were made with every reliable filament control on the 
market and we are pleased to note that your Fil-Ko-Stat gives the clos- 
5 est possible adjustment of any type of vacuum tube, and was the only 
I have tried all rheostats on the market, and the Fil-Ko-Stat 1s so far instrument which could be used for all tubes, giving equal critical ad- 
superior for fine tuning, that you are certainly deserving of every radio justment at the high resistance as at the low resistance.” 
fan's good wishes. . R. C. Stewart, Williamsport, Pa Radio Guild, Inc., New York 


aS 


eBay 


“It is only since using the Fil-Ko-Stat that I realize how wonderful a 
radio set can be made.” S. George Kerngood, New York. 


NF, 
ane 


FIL-KO-STAT, distinctly designed to permit infinite adjustment of the minute electric currents used in heat- 
ing the vacuum tube filament, gives absolute control of electronic flow and the finest tuning possible, conquer- . 
ing distance and eliminating noise. 


ORES: 
Pas 


FIL-KO-STAT has no screws to tamper with, no adjustments to puzzle you. Only two terminals and you 
use them for ALL tubes—including 5 watt transmitting tubes. It is triple tested and adjusted at the factory to 
the ideal “off” position for any of them. 


FIL-KO-STAT resistance element is the result of considerable experimentation. It is 70% metallic substance. 
While the inability of the wire rheostat to properly control the electronic flow is generally admitted, it is also 


wise to avoid the use of inferior powdered carbon rheostats. Our experiments have proven them unreliable. 
Our experiments likewise proved the weakness of the easily broken disk type. 


a ie a limited edition of 
Filkostat reliability and dur- R : Merritt Garvey's Radio 
Lo Hand Book. It contains hook 
ability are unconditionally ADIO STORES CORPORATION upe, general statistics and ‘ad- 
. we } . } vice to the set builder. Dis- 
guaranteed by the manufac- SOLE INTERNATIONAL DISTRIBUTORS covering that Mr. Garvey rec- 
— DEPT. RN 11~—218-222 W. 34th ST. NEW YORK ommended the Filkostat for 
The D X I 4 ~~ filament yr pea | 

aken over an ition and wl 

. A. instrument Co., send a copy of this booklet 
Harrisburg, Pa s ° anywhere at 1 gaa cost 

, Pa. eS fr > \ A> é 
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. GERNSBACK—Editor and Publisher 
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HE word amateur in its relation to wireless—now Radio—was 

probably used first by the writer in his magazine—MODERN 

ELECTRICS—the pioneer radio publication—in the April, 

1908 issue. At that time there existed practically no radio 

amateur, as we understand the term today, in America, and 
for that matter anywhere else in the world. At that time the 
radio amateur was an experimenter who either sent or received 
wireless code. In those early days, everyone who dabbled in wire- 
less was an amateur. It mattered not if you had only a coherer set 
to receive the code with or whether you had a sending and receiving 
outfit ce apable of transmitting and receiving messages for one or two 
miles. Everyone who delved into wireless as a pastime with no in- 
tention of deriving profit from his hobby was an amateur. 

During the past few years the status of the radio ,amateur has 
changed somewhat. No longer is the modern amatey ir willing to 
sit in his attic and listen to commercial code messagés from ships, 
land stations, and other commercial stations, which 20 years ago em- 
braced practically all of the radio traffic. The modern amateur 
has become a world unto himself. He has his 5- or 10-watt well 
designed and sharply tuned tube transmitter and he sends code 
to his fellow amateurs, hundreds, and even thousands of miles away, 
bridging even the Atlantic and the Pacific. He sends and receives 
only private amateur messages and is not at all interested in com- 
mercial messages. He is also luke warm towards listening to broad- 
casting stations and if he is a dyed-in-the-wool, honest-to-goodness 
amateur, he never publicly admits that he has ever listened to a 
broadcast concert. This is below his dignity. 

[he modern amateur sends and relays messages to his friends 
across the continent and assists wherever possible the authorities 
for the welfare of the community. In some instances, radio ama- 
teurs have been instrumental in apprehending thieves of stolen auto- 
mobiles; he has helped telegraph companies to handle traffic when 
the wires were down; and can usually be relied upon to do his 
share when the country is in danger by war or when a catastrophe 
occurs. Indeed, if there had been many Japanese amateurs—which 
we are sorry to say there were not—a good many lives and untold 
distress could have been avoided, if the non-existing Japanese 
amateurs could have been pressed into service to transmit intelli- 
gence when there was no other way to transmit it. 

We are quite confident that if such a national cataclysm had 
occurred anywhere in the United States, the American amateur 
would have responded on a grand scale to bring order out of the 
chaos. 

Like radio itself, the radio amateur is also changing and will 
continue to change to keep up with the tendencies of the times. 
The last year has turned the radio art completely topsy turvy, and 
a new order of amateurs is arising in the vastly increased field of 
radio. We now have a distinct class of new amateurs, which per- 
haps can be better termed “radio experimenters.” This new crop 
of devotees to the art are not at all interested in code or relay 
work and do not care about transmission or reception of code. 
Nor are these people just BCL’s (broadcast listeners), but they 
are serious minded workers. They are known mainly for building 
myriads of receiving sets and as quickly as a new set is described 
in literature, the ex <perimenter will usually build it over night. 
The writer knows of a banker who has no less than 18 sets of 
the latest types from the Reinartz down to the Neutrodyne, and 
these outfits are not make-shifts. They are all carefully built. 
Wiring is done with bus bar wire and the connections are soldered, 


and many a manufacturer would be proud to turn out any one 


of these 18 sets. This man is by no means an exception. He is 
present in every community, and he knows his business. He is not 
only an experimenter, but he knows the theory of a vacuum 


tube and knows all about amplification and has a few hook-ups 
of his own that have not been published anywhere. To be sure, 
quite a host of broadcast listeners become regular amateurs who 
have stations to transmit and receive code and do relay work. 
But we believe that the new order of radio experimenters of today 
vastly outnumber the orthodox radio amateur as we know him. 

{1 talking to a number of these new radio experimenters, we have 
ascertained that they have no interest in code work at all and as a 
matter of fact do not believe in it. If, however, they could use 
the radio telephone, they would not be averse towards using it as a 
means of communicating with friends or acquaintances. 

Personally, the writer thinks that the day is coming when the 
two classes, the radio amateur and the radio experimenter, will 
be amalgamated into one large class, the extent of which can only 
be dimly foreseen to-day. Already, if you are awake after eleven 
o'clock in the evening and tune down to 200 meters, and if you 
happen to live in a large center, you will hear not only one, but 
dozens of amateurs conversing with each other by radio telephone. 
Every radio amateur, who has a tube transmitter can send radio tele- 
phone messages as well by the simple addition of a $2.00 micro- 
phone. Indeed the amateurs themselves are waking up to the fact 
that for short distance work the radio telephone is more satisfac- 
tory than code, and while amateurs have been able to send radio 
telephone messages for over a thousand miles, such distances are 
considered freak work. Over a radius of 50 miles, however, the 
radio telephone is becoming very popular with the amateur. This, 
by the way, the writer foreshadowed in his editorial in the Decem- 
ber, 1919 issue of Rapio News. The advantage of the radio 
telephone, particularly for short distance work, is that radio tele- 
phone messages can be transmitted more rapidly than code—at least 
three or four times as fast. 

If the amateur were to resort to loop transmission on wave- 
lengths of 150 meters and upwards, he would do away with quite 
a good deal of interference because the transmitting wave would 
then be directive. (An article on loop transmission appears in this 
issue.) Of course, at the present time, it is not as yet feasible, nor 
practical, for all amateur traffic to switch over to the radiophone, 
but sooner or later, this will come about. At the present time, 
the Department of Commerce insists that every licensed amateur, 
quite rightly, must pass an examination, and no license is issued 
unless the amateur is proficient in sending and receiving code. We 
believe, however, that this ruling, as soon as the radiophone be- 
comes sufficiently popular, will be modified, and the time will come 
when any radio enthusiast can rig up his sender and call up friends 
at his pleasure and converse with them. It probably will consume 
5 to 10 years to make this transition. 

This does not mean that code will go out of use entirely. 
invention of the telephone did not displace the telegraph. 
certain purposes the amateur will always resort to code where 
greater accuracy and range are desired, but we believe that in the 
radio amateur world, the proportion of code to phone traffic in time 
will be in the proportion of the wire phone messages to the tele- 
graph messages. And as every one knows, there are over 10,000 
phone conversations to one telegram. 
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Some Articles Which Will Appear in the December Issue 


Outline of the Problem of Radio Control. By Olle D. Engstrom., 
bservations at the Receiving End of the Radiophone. By “W. A. 
Knight, M.E. j 
Crystal Detectors and Their Possibilities as Amplifiers and Oscil- 
lators. By John W. Million, Jr. 


Simplifying the Radio Receiving Set. By 
B.S. f.ks: 

The Radio Controlled Airplanes. 

Construction of a Super-Heterodyne Receiver. 
R. E. Lacault. 


James Ashton Greig, 


By Maurice Percheron. 
By F. de Willy and 
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e Nerve System of the Sea 


Secretary of the Navy Denby Broadcasting 
through Station NAA Direct from His 
Office in Washington 


O most people the picture of the Navy 

in time of peace is one of fleets riding 

lazily at anchor, of linen-clad officers 

sipping ices under tropical skies, of 

sailor lads on shore leave exploring 
the bazars. But back of the picture, unseen, 
a vital force is pulsating. A nerve system— 
radio—that penetrates every corner of the 
globe is aquiver, ready to summon protec- 
tion and aid in every conceivable maritime 
emergency. 

“Radio, not alone in war, but in time of 
peace, contributes greatly to the constructive 
work done by our Naval organization.” 

Edwin Denby, aforetime gunner’s mate 
but now Secretary of the Navy of the 
United States, is speaking. 

“Without radio,” he continued, “our work 
in promoting the development of foreign 
commerce through the protection of Ameri- 
can merchant ships would be greatly ham- 
pered. Maritime losses have been greatly 
decreased through the use of radio in warn- 
ing ships of impending danger in darkness, 
fog or storm, of icebergs, in broadcasting 
weather forecasts and sending out compass 
bearings to ships making port with difficulty. 
The giving of aid to sufferers of ship- 
wrecks, earthquakes, fires and plagues in 
time to be of real service would be in many 
cases difficult, if not impossible, without 
radio.” 

It was an American naval vessel that told 
the world by radio that Smyrna was 
burning and summoned aid from all over 
the seas. In the Messina disaster, in the 
epidemics in Panama and Southern Globe 
countries. Naval radio has played a leading 
part in bringing succor to the distressed. 

“Through timely warnings,” Secretary 
Denby told me, “made possible by radio, and 
through its relief work, made more effective 
by radio, the Navy has saved the lives of 
many thousands -of people.” 

The Secretary then outlined the many 
activities in his Department in which radio 
is now playing an important part. The 
radio work is centered in what is known 
as the Naval Communication Service. All 
methods of visible and invisible communi- 
cation are employed, including telegraph, 
telephone, cable, radio telegraph, radio tele- 


By J. FARRELL 


phone, radio compass, flag and under water 
signals, sound telegraphy, pigeons, couriers 
and the mails, but of these the radio tele- 
graph is regarded as the most important 
and most extensive. 

Use of radio by the Navy dates back to 
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1899 when Professor Marconi brought three 
radio sets from Italy to report the Inter- 
national Yacht races between the Columbia 
and the Shamrock. Two ships and a tor- 
pedo boat were placed at Professor 
Marconi’s disposal and a shore station was 
established at Highland Heights, New 
York. Every radio fan will recall the suc- 
cessful outcome of the venture. Rapid 
progress in the use of radio by the Navy 
was subsequently made, until today the 
Navy owns more than 40 high power sta- 
tions capable of working distances of from 
800 to 6,000 miles, and 95 intermediate sta- 
tions with ranges up to 800 miles. Includ- 
ing radio equipment on ships and aircraft 
the radio system represents an investment 
of approximately $25,000,000. 

In time of peace, liberal use of the com- 
munication service is extended to the press 
and business interests, particularly when 
interruption occurs to commercial cable or 
radio systems. Incalculable assistance is 
given mariners through the broadcasting 
of time signals, weather reports, storm 
warnings, hydrographic reports and S O § 
signals. All Naval radio stations listen 
for a period of three minutes out of every 
15 for distress signals, and when one is 
heard, the information, together with the 
location of the disaster, is broadcast on 
high power. 

The radio compass is regarded as the 
most important recent addition to the serv- 
ice. Fifty radio compass stations are now 
located along the Atlantic and Pacific coasts 
and in foggy and hazy weather furnish 
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A View of the 
Antennae on 
the New Elec- 
tric Driven 
Battleship 
“Wyoming.” 
All of the 
Transmitters 
and Receivers 
Are Located 
Within the 
Protective 
Area of the 
Armor Plate. 
The Radio 
Equipment 
Aboard This 
Ship is the 
Most Complete 
in the Entire 
Fleet. 
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Static with the Resonance 


Wave Coil 


By S. R. WINTERS 


SAE: 


The Engineers Responsible for the Development of the Resonance Wave Coil. 


200 


Left to Right Are Dr. 


Louis Cohen, Consulting Engineer, Major General George O. Squier, Chief Signal Officer, tuning in with 
the Resonance Wave Coil, and Lieutenant Colonel J. O. Mauborgue, of the Signal Corps. 


HE divorce proceedings instituted for 
the separation of orderly radio signals 
from “static” or atmospheric distur- 
bances, to employ a figure of speech, 
are stubbornly contested. The union 
of the two electrical forces is of such close 
affiliation and of such long duration that the 
annulment of their wedding is challenging the 
supreme efforts of the scientific minds of 
today. The plan of attack in the main, 
to somewhat mix my metaphors, involves 
the relaying to the ground of “hog-chain- 
ing” of the rambling, crashing noises at 
the radio receiving stations while the pur- 
ified signals proceed to the head tele- 
phones. : 

The partial elimination or subduing of 
atmospheric disturbances, in the majority 
of instances, has involved the draining off 
of such distracting noises at the receiving 
points, separating them from the orderly 
wireless signals before the latter reach 
the ears of the listener. If we could com 
pare electro-magnetic waves and the at- 
tendant “static” or atmospheric distur- 
bances to a liquid—a characterization 
suggested by the term “flow of electrici- 
ty’"— it would be permissible to describe 
the separation of the meaningless noises 
from the uniform sounds as a filtering 
process. The latter term implies the 
straining of a liquid or gas either for the 
purpose of purifying the fluid or collect- 
ing the suspended matter. 

“Static eliminators”, drain coils, re- 
sonance wave coils and other forms of 
appliances for reducing atmospheric dis- 
turbances, with certain modifications, ad- 
here to the principal of draining or fil- 
tering “static” at the radio receiving 
Stations. Notably among the compara- 
tively recent inventions, or application 
thereof, for minimizing the bane of radio 
telegraphy and telephony is the adapta- 
tion of the resonance wave coil, a com- 
pact form of antenna, to the specific 
Purpose just outlined. This device, an 


invention of the Signal Corps of the War 
Department, has been recently subjected 
to a series of experiments under the direc- 
tion of Dr. Louis Cohen, consulting elec- 
trical engineer of the Signal Corps, the 
developments of which application will 
dostaiews invite the adaptation of similar 
devices by radio amateurs who are per- 
plexed with the seasonal atmospheric 
disturbances. The resonance wave coil, 
as well as its application in eliminating 


“static”, should challenge the interest 
of the experimenter. 
The original resonance wave coil de- 


signed by the Signal Corps of the War 


Department, and described by this writer 


in the September, 1922 issue of Rapto 
News, consisted of a hollow cardboard 
tube, 38” long and 234” in diameter. 
\Wound around this tube was a single 
layer of No. 32 gauge insulated wire, 
affording about 100 convolutions to the 
inch. Terminal binding posts were 


placed.at each end of this tube for mak- 
ing connections with various radio-re- 
ceiving instruments. A brass band or ring, ap- 
proximately 4% the length of the coil, is sup- 
plied with the binding post. This band or ring 
is not continuous, being split apart 4” 
at a point opposite to the binding post. 
This ring, just large enough to slip 
snugly over the wired coil or tube, has 
a split in it to avoid the possibility of the 
development of annoying eddy currents. 

However, when a resonance wave coil 
is employed in the capacity of suppres- 
sing atmospheric disturbances, there is 
no arbitrary requirement with respect to 
the size of the wire or method of winding 
seme. The experiments of the Signal 
Corps, which have been confined to the 
reception of communications on long 
wave-lengths, have involved the use of 
coils constituting single layers, others 
in banks, and still others in sections of 
1”; each section is banked. Dr. Louis 
Cohen, who has adapted the resonance 


wave coil to the suppression of atmos- 
pheric disturbances, suggests that in the 
reception of signals on a wave-length of 
meters, a coil wound double-banked 
on a four-inch cardboard tube 10” long 
is suitable. No. 30 B. S. gauge S. C. C. 
wire: is suggested, but this recommenda- 
tion is not arbitrary. For the reception 
of music and speech from broadcasting 
stations, ordinarily operating on wave- 
lengths varying from 200 to 600 meters, 
a single layer of No. 30 B. & S. gauge 
wire, 18” long, on a cardboard tube 3” or 
4” in diameter, is worthy of a trial. 
The principle governing the operation 
of the resonance wave coil may be ex- 
plained in this way: The cardboard tube 
around which is threaded insulated wire 


also contains a ring of metal which 
forms a capacity connection to the coil 
itself, yet insulated thereform in other 


described 
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particulars, This circular band, 
by the Signal Corps as a “collector ring 


because of its ability to assemble or col- 
lect electro-magnetic waves, is enabled 
to take the voltage from the particu- 
lar point on which it is located and 
transfer it to the grid element of the 
vacuum tube. This sliding ring, by rea 
son of its movability from one point to 
another on the resonance wave coil, is 
capable of obtaining various wireless 
signals. By use of two such metallic 


rings, involving the services of two radio 
operators, signals may be obtained from 
two broadcasting stations, operating on 
different wave-lengths, simultaneously. 
This is accomplished by placing both 
metallic bands on the same resonance 
wave coil, with each operator connecting 


the grid element of an electron tube to 
one of the rings. 

The resonance wave coil when func- 
tioning in the capacity of reducing at- 


the use 

The latter, 
slit, is from 
long as the 
The “collector 
opposite end of 

If the “guard 


mospheric disturbances involves 
of a so-called “guard tube” 
which may or may not be 
one-half to one-third as 
resonance wave coil itself. 
ring’ is located at the 
the resonance wave coil. 
tube” is “grounded” it appears feasible 
that it will capture all of the wireless 
voltages that strike the coil and that no 
electric impulses will find their way to 
the opposite end of the coil where the 
metallic ring is stationed. This theory 
That 
the signals are eliminated. 
(Continued on page 629) 


squares with the practical results. 
say, 


is to 


fig. 
The Resonance Wave Coil May Be Used with an 


Ordinary Regenerative Circuit When Connected 
as Shown Above. 
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hat Uncle Sam [{s Doing for the Amateur 


By S. R. WINTERS 


A Photograph of the Bureau of Standards Radio Laboratory At Washington, D. C, The Large Lattice 
Work Tower Supports the Antenna of WWV. 


F EACH one of the thousands of radio 

amateurs in the United States—real 

experimenters, that they are—could 

have placed at his disposal for one year 

the Radio Laboratory of the Bureau of 
Standards, United States Department of 
Commerce, there would be no occasion for 
him to seek Elysian fields or to covet para- 
dise! That is to say, this low-set building 
fringing on the outer border of the 
grounds of this Government Bureau, with 
antenna towers at either end of the struc- 
ture, is a veritable workshop for the ad- 
vancement of the science of radio telegraphy 
and telephony. The facilities accessible, 
while not adequate to the sundry radio prob- 
lems being attacked, are the most elaborate 
in the possession of any branch of the Fed- 
eral Government. 

Since, however, it is an improbable situ- 
ation of the radio amateurs obtaining a lease 
of these facilities for a 12-month period, or 
even for any great number of this vanguard 
of radio progress to visit this workshop, 
the Radio Laboratory of the Bureau of 
Standards is, in a measure, taking the re- 
sults of its efforts afield. This dispersion 
of knowledge, resulting from the testing of 
radio instruments, the determinations of 
wireless, and whatnot, does not take the 
form of a question-and-answer office. The 
laboratory staff is unable to cope with 
such an undertaking and the appropriation 
of $40,000 for the present fiscal year is far 
inadequate. However, the fruits of the re- 
search of this laboratory—the results of the 
major problems tackled—are accessible to 
the radio amateur, whether he resides near 
the hub of amateur activities, the A.R.R.L. 
in Connecticut, or maintains vigil at a light 
staticn, with a rock as a base, in the Pacific 
Ocean. 
So, when I propounded the question, 
“What is Uncle Sam Doing for the Ama- 
teur?” to Dr. J. H. Dellinger, chief of the 
Radio Laboratory of the Bureau of Stand- 
ards, he referred my attention to a chart, 
tacked on the wall to the right of his 
office desk. A_ glance at this outline—a 
program of activities for the present fis- 
cal year—indicated that each member of the 
laboratory staff was then actively engaged 
in ferreting out one or even a group of 
problems, whose solutions would inure to 


the benefit of the radio amateur, either di- 
rectly or indirectly. From the making of 
electron-tube life tests, with particular ref 
erence to the determining of the periods of 
usefulness of receiving vacuum tubes and 
audions employed for low-power transmis- 
sion to the measuring of the width of elec 
tro-magnetic waves of various stations, the 
testing and standardizing activities of this 
laboratory are well-nigh exhaustive. 

At the time of the visit of the writer to 
this Government workshop, there was in 
progress a series of experiments for deter- 
mining the receiving range of various types 
of wireless receiving sets. Two blanks are 
being supplied for the purpose of outlining 
these observations. One of these blanks is 
for the purpose of denoting the kind of 
circuit used, the type of antenna, kind and 
number of stages of amplification, location 
of station and whether surrounded by build 
ings or in the open country. The other 
sheet makes inquiry into such conditions as 
the severity of fading, the average signal 
strength, and whether one or more of these 
obstacles are encountered—atmospheric dis- 


turbances, amateur damped wave “spark” 
interference, commercial station interfer- 
ence, interference from other broadcast 
stations interference from other receiving 
sets, and interference from power lines. 
While the distance over which radio trans- 
mission is conducted is dependent upon the 
twofold equation of the power of the trans- 
mitting apparatus and the sensitivity of the 
receiving instruments the results of this 
survey will afford an intelligent basis for 
computing the distances over which speech 
and music may be heard under certain con- 
ditions. One hundred amateurs and _ others 
ire volunteer observers in these tests. 


WWV SENDS STANDARD WAVES 


The transmission of radio signals of 
standard frequency, a service which has been 
in progress for some time is not only to be 
continued for several months, but the 
means whereby amateurs may check their 
wavemeters and adjust their transmitting 
and receiving appartus are to be expanded. 
The Radio Laboratory of the Bureau of 
Standards has completed arrangements with 
Professor H. J. Ryan of Leland Stanford 
University whereby signals of standard fre- 
quency will be sent from the latter institu- 
tion for the benefit of amateurs on the Paci- 
{ Arrangments are also being made 
transmission of radio 
tandard frequency from a Minneapolis 
broadcasting station through the Middle 
West. Heretofore this service has been con- 
fined to the territory east of the Mississippi 
River. At this point it is pertinent to make 
known the fact that this Government bureau 
has recently designed a radio-frequency in- 
dicator for broadcasting stations. Informa- 
tion and blueprints describing how to con- 
struct this instrument may be had on request 
to the Radio Laboratory, Bureau of Stand- 
ards, Washington, D. C. 

The intensity of radio signals and _ field 
intensity measurements, is another subject 
of major importance to the Bureau of 
Standards in furtherance of the science of 
radio. Dr. L. W. Austin, until recently iden- 
tified with the Naval Radio Research Labora- 
tory, is now attached to the Radio Labora- 
tory of the Bureau of Standards in the im- 
mediate capacity of studying the problem of 
signal intensity It is not far-fetched to con- 
template that the transmission of radio sig- 
nals of standard frequency—resulting in 
broadcasting stations keeping within their 
assigned wave-lengths— and a study of sig- 
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Making Tests of a Radio Transmitter and Receiver Designed For Use On Life-Saving Boats of the 
Coast Life Guard Service. 
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nal intensity, may ultimately result in the 
elimination of much of the existing inter- 
ference in the air. 

Methods and apparatus for determining 
the interference of modulated waves (voice 
and music modulation) are being developed. 
Also filter circuits are in contemplation for 
the elimination of interference due to the 
presence of electric-power lines. A new in- 
strument is also being developed for the 
rapid measurements of radio frequencies. 

Only recently the Radio Laboratory of the 
Bureau of Standards conducted tests look- 
ing to improvements in the manufacture of 
radio receiving sets. The results of these 
experiments are available in the mimeo- 
graphed form, although the limited number 
of copies are reserved for distribution to 
testing laboratories, manufacturers, and 
others who are directly interested in the 
testing of receiving sets. If the observations 
made are carried into effect by the manu- 
facturers both electron-tube and crystal-de- 
tector receiving outfits should be of im- 
proved construction in the future. Various 
types of receiving sets are being tested. 
“Broadly speaking, the 1923 program of 
radio laboratory with reference te 
standards is concerned with the improve: 
ment of frequency measurements and its ap- 
plication to the standardization of wave- 
meters. These efforts, in the final analysis, 
will assist the radio amateur and others in 
accurately adjusting their transmitting and 
receiving instruments. 

The research problems embrace studies of 
radio signal intensity variations, the distance 
range of radio stations, atmospheric disturb- 
ances, a study of the properties of insulating 
materials, and the regenerative action in 
electron-tubes. Of the latter subject, this 
study will seek to ascertain how much am- 
plification is actually obtained from a re- 
generative circuit and whether or not regen- 
erative radio sets re-radiate. 

ARC TRANSMITTER IMPROVED 

While the radio developments of the 
United States Navy Department are pri- 
marily concerned with the devising of means 
of communication on battleships and other 
craft in the times of national emergency, the 
fruits of this research not infrequently re- 
bound to the benefit of the radio amateurs. 
Just at this time, this Government Bureau 
is expending approximately $150,000 in modi- 
fying the transmitting apparatus at its high- 
power stations toward the end of eliminat- 
ing “mush” and “harmonics.” These forms 
of interference have, in a way, bridled the 
efforts of the radio amateur in his endeav- 
ors toward a full realization of the possi- 
bilities of radio. Recently, the Navy De- 
partment has reduced interference at the 
low-power transmitting arc and spark sets 
by the installing of a suitable circuit at one 
station and the installation of a tube trans- 
mitter at the other. On the Pacific Coast, 
specifically at the Naval radio stations at 
San Francisco and San Diego, interference 
created by arc transmitters has been over- 


this 


Apparatus Designed and Specified By the Bureau of Standards, Described In Their Letter Circulars 
Published For the Benefit of Those Who Are Desirous of Building Their Own. 


come by the installation of a so-called nodal- 
point current transformer circuit. The high- 
power arc transmitters at Annapolis, Mary- 
land, and Sayville, New Yok, are being sub- 
dued or at least the interference therefrom, 


The Apparatus Used In the Experiments On Coil 
Antennae, 


by similar modification or installation of spe- 
cial circuits. 

The development of a system whereby one 
antenna will serve four or five radio receiv- 
ing sets; the use of a kite-form of antenna 
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Experiments 
On Coil 
Antennae 
Constants, 
Which Tests 
Will Indicate 
To Amateurs 
the Size and 
Kind of Coils 
Most Suitable 
For Receiving 
On Definite 
Wave-Lengths. 
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on small water craft; the perfection of new 
instruments such as vario-couplers antenna 
selector switches and condensers, are among 
the other fruits of research in the Radio Di- 
vision of the Navy Department that are of 
indirect» if not direct, benefit to the radio 
amateurs. The naval aircraft laboratory has 
developed a system whereby two or more 
messages may be sent from the same an- 
tenna. The amateur who is prone to ex- 
periment with equipment under water will 
be interested in knowing that the Navy De- 
partment has been able to receive signals 
from an underwater piloting cable at 
heights up to 1,000 feet. A radio compass 
has been developed that is so compact that 
small as well as large aircraft may be thus 
equipped in the future. 

STATIC ELIMINATOR DEVELOPED 

The Signal Corps of the War Department, 
too, is primarily interested in the develop- 
ment of radio telegraphy and telephony only 
as it pertains to military tactics, and to that 
extent makes for national security. How- 
ever, in the unfolding of these develop- 
ments in the laboratories of the Signal Corgs 
both methods and instruments primarily de- 
signed for military purposes may have 
peace-time applications. A notable instance 
is the resonance wave coils which are now 
being applied by Dr. Louis Cohen, consult- 
ing engineer of the Signal Corps, in sup- 
pressing “static’ or atmospheric disturb- 
ances. Radio amateurs are tremendously in- 
terested in the lifting of this ban which is 
throttling the progress of radio, and reson- 
ance wave coils are being investigated 
toward that end. The modification of the 
Morse telegraph code, recently proposed by 
Major General George O. Squier, is another 
case at point—where a military bureau 
makes a discovery of benefit to peace-time 
industries. The use of this modified Morse 
telegraph code, by utilizing certain bands 
of frequencies not now employed in radio 
transmission, will help relieve the tensity of 
the atmosphere which is now charged with 
so many disturbing factors in the form of 
interference of one kind or another. The 
radio research laboratory of the Signal Corps 
at the Bureau of Standards, recently be- 
came active after a brief period of inactivity, 
and the adaptation of the proposed modified 
Morse alphabet is being studied with the 
view to practical application. 

A noteworthy instance where the Signal 
Corps of the War Department and the 
thousands of radio amateurs of the country 
are joining hands, is indicated by the ans 
nouncement of Captain R. B. Woolverton, 
officer in charge of the radio plant and in- 
telligence division of the Signal Corps, to 
the effect that the two forces are to unite 
in’ contemplation of any emergency. The 
headquarters of each corps unit of the nine 
corps areas of the Signal Corps is to be 
tied into all of the special stations of the 
(Continued on page 588.) 
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Electrons, Electric Waves and Wireless Telephony 
J. A. FLEMING, M.4., D. Sc., F.R.S. 


By OR. 


Part X 


Fig. 113. 
HE type of set to be used must be 
determined by the distance and power 
of the broadcasting station trom 


and we 
depth ot 


which the service is given, 
may add, by the by, the 
the purchaser's purse. 

A comparatively simple equipment will 
do useful service if within a few miles ot 
such station, but for large distances a more 
sensitive and therefore expensive receiving 
arrangement is required. 

Then again there is the question of sur- 
roundings to be considered. If the receiver 
is to be located in the middle of a large town 
where it is surrounded by high buildings, 
especially these with metal roofs or built 
with steel frames and girders, then there is 
a large absorption of energy, and therefore a 
weakening of the arriving wireless Waves. 
Most large modern buildings are constructed 
of a mass of steel joists and girders, ver- 
tical and horizontal, and with concrete floors. 
Also a mass of iron, water, gas, and elec- 
tric light wires is included. All this ver- 
tical and horizontal metalwork causes great 
absorption of the energy of the electric wire- 


less waves, especially those of rather short 
wave-length such as 300 to 400 meters. 
On the other hand an _ isolated old- 


fashioned brick and timber house, right out 
in the country, is not subject to these deleter- 
ious effects. 

Accordingly a receiver placed in the midst 
of such energy-absorbing buildings will have 
to be more sensitive, other things being 
equal, than one in a more advantageous posi- 
tion 

TYPES OF AERIAL 

Lastly we have to consider the facilities for 
erecting an aerial wire. There are two main 
types of aerial :-— 

(1) An open wire aerial, and 
(2) A closed circuit or frame aerial. 

The first type consists of a wire or wires 
which may be a bare single, or better, strand- 
ed copper wire, the lower end of which is 
connected to that terminal of the receiving 
apparatus marked “aerial,” and the further 
end attached to an ebonite or porcelain in- 
sulator placed in some elevated position. The 
wire must not touch any wall, roof, or tree 
in its course. 

The best arrangement when possible is to 
erect a flagstaff or small yacht mast in the 
garden of a house or on the roof of your 


By permission 


A Portable ‘Crystal Receiving Set. 


of Marconi Wireless Telegraph Co., Ltd. 


house or some neighboring building, and 
stay it with stout ropes, and then to fix to 
the top an ebonite insulating rod to the end 
of which is attached the wire, or better, pair 
of parallel wires, kept about four feet apart 
by wooden spreaders. The lower ends of 


HIS article is the last of a ser- 
ies by Dr. J. A. Fleming, 
F.R.S., which appears under 
the above title. It is a reproduc- 
tion, with some additions, of the 
lectures on electric waves and wire- 
less telephony he gave at the Royal 
Institution, London, in December 
and January, 1921-1922, for which 
RADIO NEWS has been able to 
secure the exclusive serial rights of 
publication in the United States. 
The articles are therefore copy- 
righted, and rights of translation 
and reproduction are strictly re- 
served. 
these wires may be brought in through an 
ebonite tube fixed in a wall or window frame 
so that the receiving apparatus is within the 
house (see Fig. 111). This is called an out- 
door aerial. The Post Office limitations as 
to length have been already given. A frame 


aerial consists of a number of turns of wire 
generally insulated, wound on a square frame 
or cross of wood (see Fig. 112). This frame 
is supported so that its plane is vertical and 
can be turned round a vertical axis in any 


direction. This has the peculiar property 
that it receives most strongly waves travel- 
ling in the direction of its own plane. Hence 
it can be used as a directional aerial. The 


frame aerial is ‘a sensitive, generally speak. 
ing, than the outdoor or wire aerial in catch- 
ing wireless waves, and hence requires a 
more sensitive receiver, but it has the ad- 
vantage that it is much less sensitive to vag- 
rant atmosphere waves. ‘i 

In the case of lofty rooms or public halls 
or churches, it is sometinies possible to erect 
an indoor aerial wire stretching two or three 
wires horizontally across the room some little 
distance below the ceiling, the ends of these 
wires being connected to insulators, such as 
ebonite rods, which are attached to fixed 
points on the walls. From these horizontal 
wires a down leading wire can be brought to 
the receiver, making what is called a T aerial. 

The ceiling however, should be free from 
steel joints or metalwork. 

THE RECEIVING APPARATUS 
Having obtained 


license and erected an 
aerial, the would-be listener-in will then re- 
quire receiving apparatus. Let him or her 
be content with small achievements first, and 
learn to manage simple apparatus before at- 
tempting to use more complex appliances. 

The first step is to understé ind the limita- 
tions of various sets, and not jump to the 
conclusion that with a cheap crystal detector 
set and pair of indifferent telephones he can 
pick up speech or music from very distant 
stations. : 

The essential element in all receiving sets 
is a pair of good head telephones made by 
a firm with a reputation. It is not desirable 
to unscrew ear-pieces or take receiving tele- 
phones to pieces to see how they are made, 
or else it will not be easy to readjust them. 

If the licensee is so fortunate as to have 
his receiving point not more than 10 or 15 
miles from a broadcasting station, then it 
will be best for him to begin operations with 
a crystal receiving set, and an outdoor aerial. 
The set includes a tuning coil or aerial in- 
ductance, a variable condenser, a rectifying 
crystal, and a pair of high resistance head 
telephones. There are two terminals, one of 
which is connected to the base of the aerial 
wire, and the other by a thick bare copper 
wire to the nearest water-tap or pipe. For 
adjustments the makers’ instructions must be 
followed. Do not, however, expect too much 
of such simple appliances. 

For a listener whose nearest broadcast- 
ing station is distant say by 50 miles or less, 
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Fig. 111. 
An Out- 
door 
Aerial, 
Consisting 
of Two 
Parallel 
Wires Ex- 
tending 
from the 
Window 
of a House 
to the Top 
of a Mast. 
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By permission of Marconi Wireless Tel. Co. Ltd. 
Fig. 114. A Two-Tube Receiving Set With Which 
Considerable Distance Can Be Covered. 


a two-valve thermionic receiver set will be 
necessary when using an outdoor aerial. One 
of these valves constitutes the detector and 
the other the amplifier. The inexperienced 
user must then proceed cautiously and follow 
carefully the instructions of the maker or 
those in numerous little practical handbooks 
which have been published. 

The valve is only a kind of electric lamp, 
and any mistake in putting too high a volt- 
age on the filament will result in a burn-out, 
and then a new valve will probably cost 15s. 
to 17s. 6d. The set requires separate filament 
heating storage batteries and plate batteries, 
which must be re-charged as required. 

For still longer distances a multivalve set 
is necessary, and the best type is the Unit 
System, in which each element of the ap- 
paratus is provided ina separate box or case 
which are joined in series as required. For 
details as to construction and management 
of these complicated receivers, and for the 
combination with them of loud-speaking tele- 
phones, special manuals must be consulted, 
and the user will only acquire the necessary 
skill to use such sets by painstaking work 
and by the study of wireless literature. 


It’s Great To Be One of 


The best advice to the beginner is to join 
i local Wireless Society, and pick up from 
more experienced amateurs the necessary 
knowledge to get the best out of any receiver 
he can afford. He will in that way learn 
much which is not contained in any book, and 
the vagaries of “atmospherics,” the difference 
between day and night reception, and sunset 
effects, as well as the acquirement of skill 
in tuning in or avoiding “jamming” will bring 
continual fresh interest. It is a wonderful 
art which has thus been evolved in the last 
ten years or so. 

The development of wireless telephony is, 
indeed, one of the fairy tales of science, in 
which the wonderful thermionic valve takes 
the place of a modern Aladdin’s lamp, an- 
nihilating space and making the whole of this 
terrestrial globe one vast auditorium in which 
a single voice can influence for good or for 


Fig. 112. A Receiving Aerial of the Loop Type. 


By permission of C. F. Elwell, Ltd. 


Fig. 115. A Cabinet-Type Receiver Having a 
Loud Speaker. 

evil untold thousands of listening human 

minds, 
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By EDWARD T. JONES,* A. M.1.R.E. 


ITTING at ease in my home tonight, 

with a receiver and two-step amplifier 

connected to one side of my standing 
lamp through a condenser plug listening to 
the sad details of our President’s death be- 
ing broadcast from Fort Worth, Texas, my 
thoughts go back a number of years, 16 in 
all, to the latter part of 1907 when, with my 
carbon detector set, completed only by the 
addition of one dead dry cell battery and a 
75-ohm telephone receiver, I ran frantically 
out into the street to call all the neighbors 
into the house to listen to the 25-kilowatt 
station of the United Fruit Company, which 
was located about cne mile from my home. 

Tonight, I hear the announcer of the 
Radio Station at Fort Worth, Texas, read 
the details of President Harding’s death, 
just as though he were in the same room 
with me, and that modern station uses but 
'’,-kilowatt. 

It also occurs to me that AMATEUR 
RADIO is the natural fruition of the good 
work done by Radio Magazines, in bringing 
into the home of every experimenter in- 
formation and data which permitted the 
building or bettering of a radio installation, 
and painting simple pictures of the under- 
lying theory. 

Radio would not be what it is today in 
America if we had not had these land-marks 
—the Pioneer Radio Magazines. The very 
frst Magazine in this country to publish 
data on radio was MoperN Etectrics, the 
fore-runner of Rapio News. 

Movern Exectrics, dear to the heart of 
every old-time, dyed-in-the-wool radio ama- 


_—_. 


*Former Associate Editor of Radio News. 


teur brings back sweet memories of coherers, 
carbon detectors, electrolytic detectors, mag- 
netic detectors, Fleming valves and what 
not. 

By the latter part of 1909 I had made 
great progress in radio by very nearly eat- 
ing every copy of Mopern ELectrics and 


had developed the station shown in 
the photograph. I had discontinued the 
use of carbon detectors and the like for 


the Pickard crystal detector. I had a noise- 
making spark coil used (to great disadvan- 
tage) by many well meaning amateurs in 
those history making days, a loose-coupler, 
which was a late development in tuning in- 
struments—substituting rolling-pin coils. The 
special ball-bearing slider used on the primary 
of this coupler was designed, patented and 
manufactured by the Editor of this Maga- 
zine. There was an antenna-transfer switch 
which forced me during later years to de- 


Mr. E. L. Commagere Seated Before His First Set. 
Note the Stationary Spark Gap and the Helix. 
Them Was the Days of Hi-Power But No Dis- 
tance. 


velop and patent a switch especially suited 
for that purpose. An old time single coil 
helix. Just in front of the helix can be 
seen four leyden jars, which no doubt ac- 
counted for 60 percent of the 90 percent 
losses, common to nearly all amateur trans- 
mitting installations during the early years 
when very little data regarding efficiency 
in station design could be found in print. 

1911 found me floating on the palatial 
United Fruit Steamer Heredia, bound for 
the Panama Canal, which at that time was 
merely “in the making.’ During the years 
which have slipped by since that date, I have 
gone through the main plant of the United 
Fruit Company in successive stages of third 
operator, second operator and finally first 
operator. Gunner-Radio USNRF during the 
late war, Associate Editor of this maga- 
zine for the first six issues leaving that po- 
sition only to return home in the capacity 
of Radio Supervisor-Gulf Division, U.S.S.B. 
After spending two years and a half in that 
capacity the Broadcast Boom picked me up 
on the crest of its wave and landed me 
where I am today, Manager, Radio Depart- 
ment Electrical Supply Co., New Orleans, 
ea: 

Everywhere I turn I am confronted by 
an old-timer who is today at the head of 
some radio organization. Amateurs are at 
the head of 99 percent of all there is in radio 
and there is plenty of room for those who 
have just recently made their “debut.” 

For example, let us take Mr. E. L. Com- 
magere who erected his first amateur station 
in the year 1904. most probably the 
very first amateur in this part of the country. 


(Continued on page 582.) 
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Awards of the Reflex Prize Contest 


First Prize 


A Regenerative Reflex Receiver 
By HORACE B. PHELPS 


HIS set was designed primarily for 
receiving broadcast music, and in se- 
lectivity and signal strength will ex- 
cell a plain regenerative set. It is a 
combination of the regenerative and 
‘eflex circuits, using a single-turn primary 
coupling, very tight coupling for the tickler, 
and a tuned radio-frequency transformer. 
The primary is tuned by the tapped coil 
L, which has 48 turns, tapped every 4th turn. 
It is wound with No. 22 D.C.C. wire on a 
3%” formica tube. It is coupled to the sec- 
ondary by the bus-bar wire Lo», 
which can be seen in the photograph around 
the outside of the 
The secondary 
winding of the variometer. 
is tuned by the variable condenser. The 
variometer rotor is used as the tickler. The 
transformer T, which feeds high-frequency 
energy from the plate circuit into the crystal 
circuit, is made by winding No. 22 D.C.C. 
wire on a 34%” formica tube: it is mounted 
on the shelf above the variable condenser. 
The primary winding of 10 turns is stuck 


loop of 


variometer. 
inductance is the outside 
The secondary 


A Rear View 
of the Set 
Showing Clear- 
ly the Respec- 
tive Parts. 

The Antenna is 
Coupled to the 
Secondary Cir- 
cuit by One 
Turn of Wire 
Which Can Be 
Seen Wound 
Around the 
Variometer. 


Ty 
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A Front View 
of the Com- 
pleted Regen- 
erative Reflex 
Set. Although 
the Switches 
Are of Import- 
ance, Most Ad- 
justments Are 
Made with the 
Two Knobs 
and Dials. 


masaereitntaaal 


The Circuit 
Diagram of 
the Regenera- 
tive Reflex Set. 
Note that the 
Secondary of 
the R. F. 
Transformer is 
Tapped. 


on the inside surface of the tube: the sec- 
ondary is wound on the outside and is 
tapped at every 3rd turn, beginning with the 
20th, 12 taps being taken off. The crys- 
tal detector is a zincite-tellurium couple, and 
can be seen in the photograph on the shelf 
next to the transformers. The rectified sig- 
nal is fed into the grid circuit through trans- 
former Ty. It is best to use no by-pass con- 
denser across the secondary of the trans- 
former, and no grid condenser must be used, 
either. The tube fits into four holes bored 
in the bakelite shelf, and four brass springs 
make contact with the prongs. A 45-volt 
“B” battery is used, to get the best results. 
A list of the apparatus I had to buy follows: 


Ror gsial IORUEILOR 05505 ko sean see on Skyrad 
WATIGIICEOE: = cine cic okie nGienes ans we Raven 
AO PEARSHOTIMCL 6 ss ois.s iisis.s 00 08s Giblin 
MOOG: whic wcscsun sans einan eu as Paragon 
LTE Ce ae eererss Premier (Celluloid) 
Variable Condenser, 13 plate, 

Selects Smee ata ee (No Maker’s Name.) 
WAC HEIDE. c:sciccieshwcn cies owns ass WD-11 


The set has a range of about 1,000 miles. 
KDKA, Pittsburgh and WDAP, Chicago, 
come in nice and clear at Troy, N. Y. 


Nearer stations, such as WBZ, WEAF, and 


WGY, can be heard with the phones six 
inches from the ears. The thing I like 


most about the hook-up, however, is the se- 
lectivity, which is much greater than that of 


an ordinary three-circuit regenerative re- 
ceiver and which I attribute entirely to the 
single-turn primary. Another advantage ot 
the single turn is, that the set can be allowed 
to oscillate without disturbing the neighbors 
by re-radiation. The reason for the increased 
selectivity is, that there is a very loose in- 
ductive coupling between the primary and 
secondary circuits, and the capacitive coup- 
ling, which in ordinary couplers broadens 
tuning, in this coupler is zero. The reason 
for the very slight re-radiation is the high 
turns ratio of the transformer, which gives 
a decided voltage step-down and makes the 
voltage applied to the antenna very low. ‘rhe 
circuit diagram and the necessary informa- 
tion can be obtained from the accompanying 
illustrations 
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A Single Tube Reflex Receiver 


ECAUSE of its compactness, rela- 
tively low cost of construction and 
upkeep, ease of adjustment, freedom 
from capacity effects, and large 
volume and unusual clarity of out- 

put, the single-tube reflex circuit, as it be- 
comes better understood, should grow in 
popularity. 

Adaptation of single-tube reflex hook-ups 
to standard instruments so as to achieve 
compactness of arrangement, simplicity and 
directness of circuits, and convenience of 
controls, presents many interesting and 
worth-while problems to the radio experi- 
menter. 

The set pictured and diagrammed herewith, 
while seemingly cantankerous at first, is giv- 
ing such good service—the practical equiva- 
lent of that afforded by standard three-tube 
receivers—that other listeners-in may be 
helped by details of its design and opera- 
tion. 

No originality as to hook-up is claimed: 
in the main it copies the Erla circuit, which 
does not differ radically from other reflex- 
Some embody a_ potentiometer, 
found essential: it adds 
rheostat’s 


ing plans. 
which I have not 
a control, and complicates the 
action to some extent. 

To obtain greater flexibility over the new 
band of broadcasting wave-lengths, I use in- 
stead of a variocoupler two Giblin-Remler 
inductance coils on a Remler_ three-coil 
mounting, so attached to vertical wooden 
supports that the coils project toward the 
left, just above the primary condenser. 
Clearance between coils and condenser is 
suficient to permit rotation of the con- 
denser and variation of coupling by swinging 
the rear (primary) coil backward or for- 
ward. This can be done readily with the 
hand, since one of the fine features of this 
set is the almost entire absence of capacity 
effects, with resultant ease in tuning. 

The tube base is placed just above and 
back of the secondary condenser, and just to 
the right of the coil mounting, so that the 
leads are short, direct, and free from close 
parallels or crossovers that might cause 
trouble. 

Since the tube used is a 201-A, some cush- 
ioning against microphonic noises is desir- 
able. In my set, which is mounted in a 
writing desk that is not subject to jar- 
ring, it has proven sufficient to suspend the 
tube socket by means of the leads thereto, 
which are of No. 14 round tinned copper 
wire. An additional advantage of placing 
the socket above rather than on the base 
is that connections are shortened, and the 
tube made more accessible. 

An Atwater Kent radio-frequency trans- 
former is giving gratifying results: I have 


hever compared it directly with an Erla or 
audio-frequency 


(4 to 1) 


The 


low-ratio 


other types. 
former is a 


trans- 
Atwater 


Series para- 
lel switch 
| 


A View of Mr. Kintner’s Reflex Set. 


By DEAN S. KINTNER 
SECOND PRIZE 


sible Leads. 


PRIZE WINNERS 


First Prize $100 
HORACE B. PHELPS 


Rensellaer Polytechnic Institute, 
Troy, N.Y; 


Second Prize $60 


DEAN S. KINTNER 
2560 E. 130th Street, 
Cleveland, Ohio 


Third Prize $40 : 


W. A. PYLE 
2217 Washington Street, 
Wilmington, Delaware. 


Fourth Prize $25 
EVERETT G. BRUNDAGE 


7 Paunee Parkway, 
Buffalo, N. Y. 


The number of entries received 
for the Reflex Contest were few. 
Out of these there were but four 
that the judges considered worthy 
of prizes. For this reason we have 
increased the amounts of the first 
four prizes so as to equal the orig- 
inal amount offered. 


Crystal ger. 
4 AFT. 


vt 10000 


the Primary 
Circuit so That 
All Broadcast 
Waves Can Be 


Circuit Dia- 
gram of the 
Single Tube 
Reflex Receiv- 
Ss er. A Series- 
Parallel Switch 
j is Used in 


Covered. 


MAUL 


The Instruments Are So Arranged as to Make the Shortest Pos- 
The Disposition Allows for Panel Mounting if Desired. 


Kent. Its performance does not seem to 
differ much from that of a type, which is 
rated at 9 to 1. Reflex “fans” usually ad- 
vise against high ratios on the audio side 
of the circuit. 


The variable condensers are Bremer- 
Tullys, 43-plate and 23-plate, both with 
vernier. They are attached to the base of 


my “open-work” set by means of small brass 
brackets or corner braces in lieu of a panel, 
which could readily be used without rede- 
signing the receiver. Vernier control is es- 
sential as regards the smaller condenser, 
since the tuning of the secondary circuit is 
exceptionally critical. The primary is 
broader, so that the vernier is seldom needed. 

Tuning over a wide band of wave-lengths 
is facilitated by a new type series-parallel 
switch connected in the primary circuit and 
mounted on the rear support of the coil 
mounting. In using coils of various sizes 
with this switch it is desirable to keep a 
“log” of stations that have been heard. 
My log consists of a ruled sheet of paper 
with station names and call letters at the 
left, and spaces for noting each station’s 
wave-length, the coils used (whether in 
series or parallel as regards the primary), 
and the condenser dial settings. 

With my aerial and ground, approximat- 
ing 175’ in length, stations ranging upward 
from 360 meters come in nicely with a 100- 
turn primary coil in series with the primary 
condenser, and a 75-turn secondary coil. The 
same stations come in with about equal vol- 
ume but broader tuning by using a 50-turn 
primary coil in parallel with the condenser. 
(The parallel connection will be found advan- 
tageous to those troubled with A.C. hum.) 
Broadcasting stations on lower waves are 
heard to best advantage with a 75-turn pri- 
mary coil, in series, and a 50-turn secondary. 
Most amateur stations require a 35-turn 
primary, in series or parallel, and a 35-turn 
or 50-turn secondary. 

The position of the primary condenser 
varies as the relative position (coupling) 
of the primary and secondary inductances is 
changed. Users of this circuit should find it 
advantageous to mark their log with coupling 


(Continued on page 637) 
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100-Meter C.W. Transmission 


By S. R. WINTERS 


AN ACCOUNT OF THE EXPERIMENTS CARRIED OUT AT THE BUREAU OF STANDARDS 


The Special Antenna Used by the Bureau of Standards During the 100-Meter Transmission Tests. 


ESEMBLING a 


suspended lattice- 
designed and _ in- 
Dunmore and F. H. 
Engel of the Radio Laboratory of 
the Bureau of Standards, United 
States Department of Commerce, has made 
possible the transmission of radio-telegraph 
signals on a wave-length of 105 meters to a 
distance of 300 miles. Continuous wave 
transmission at wave-lengths exceeding 150 
meters has been a subject of frequent experi- 
ments, but the sending of wireless signals at 
a frequency of 105 meters is a departure in 
radio communication. 
SPECIAL LOOP AERIAL IS USED 
Novel experiments demand unusual equip- 
ment. As seen in the accompanying photo- 
graph, the antenna used in this instance is 
oddly enough at variance with the type ele 
vated above the roofs of residences and 
apartments and the loop antenna which may 
be placed in the corner of a room in com- 
plete harmony with mahogany furniture. 
This semblance of latticework, suspended 
above a house on the grounds of the Bureau 
of Standards, a structure usually reserved 
for tests with radio direction finders, is a 
hybrid antenna. That is to say, it is a com- 
bination of the capacity and coil types of 
antenna. The coil design, as previous ex 
periments have determined, effectively radi- 
ates electric energy at abbreviated wave- 


work, an antenna 
stalled by F. W. 


lengths and has directional characteristics. 

As the illustration reproduced with this 
article shows, this antenna is comprised of 
a number of wires in parallel in the form of 
a rectangle with a gap in it. It includes a 
single-turn inductance coil and a condenser. 
The latter is formed by covering the two 
wooden spreaders with copper foil. The 
glass rods between the spreaders function as 
insulators. The parallel wires in this wave- 
radiating system are 23 No. 20 B & S gauge 
bare copper strands, connected in parallel 
and spaced 3” apart. Light wooden spreaders 
are placed at 4-foot intervals as a means of 
insuring the separation of the wires. The 
antenna, in completed form, is 18’ high and 
40’ long. 

MEISSNER CIRCUIT IS USED 

The source of electric power is coupled at 
a point about the center of the lower hori 
zontal section of the antenna. This combina- 
tion type of antenna, with a 3-turn secondary 
coil connected in series, constitutes an elec- 
tric circuit which operates on a wave-length 
of 105 meters. The electron-tube circuit 
bears similarity to the Meissner circuit. The 
type G, 50-watt capacity, transmitting tube, 
manufactured by the Western Electric Com- 
pany, is employed; four of these are oper- 
This arrangement makes 
“pumping” of six amperes of 
at a wave-length of 105 meters, 


ated in parallel. 
possible the 
electricity, 


into the latticework-like antenna, for dissipa- 
tion. 

The vacuum-tube transmitting equipment 
operated more satisfactorily with 32,000 ohms 
shunted by a 0.002-mifd. condenser connected 
in the grid circuits than when dissimilar 
methods of operation were in force. A sim- 
ilar condenser shunted by a 50-ohm resist- 
ance in the high voltage supply circuit proved 
to be a stabilizing agent in the operation of 
the electron tubes. The primary or plate 
coil was composed of two turns of heavy 
copper strip, 2” wide, when wireless signal- 
ing was conducted at a frequency of 105 
meters. This coil, shunted by a 0.002 micro- 
farad mica-transmitting condenser, afforded 
the required frequency for the continuous 
wave transmission. 

A 14-turn helix was employed for the 
grid coil. A tap at five and one-half turns 
from the center was productive of most sat- 
isfactory operation. The coupling between 
the grid and plate coils is described as some- 
what critical. A secondary coupling coil was 
employed for the purpose of transferring the 
electric energy to the antenna. This coil, 
connected in series with the antenna, was 
comprised of three turns of brass strip, 1” 
wide. A chopper was used when interrupv.ed 
continuous wave transmission was resorted 
to, the chopper being connected in series 
with the lead from the filament to the radio- 
frequency circuits. 

TESTS CARRIED WITH 8XK 

A series of five tests have been thus far 
conducted with this wireless transmitting 
outfit, which is capable of radiating at a 
frequency of 105 meters. Frank Conrad of 
the Westinghouse Electric and Manufactur- 
ing Company co-operated with the Radio 
Laboratory of the Bureau of Standards to 
the extent of having an operator at station 
8XK of East Pittsburgh, Pa., listen in dur- 
ing the period of transmission of re sig- 
nals on abbreviated wave-lengths. <A detec- 
tor and one-stage of audio-frequency ampli- 
fication were used for reception, the signals 
during the first two nights being received at 
East Pittsburgh with an audibility of ap- 
proximately 100. Two-way communication 
was maintained between the latter point and 
Washington, while a report indicates that 
the signals during these tests were heard as 
far distant as Boston. The signals were 
received at East Pittsburgh in the absence of 
fading when messages were transmitted after 
nightfall. 

The gratifying success of the evening 
transmission tests prompted an investigation 
into the effects of short-wave signaling dur- 
ing daylight. Continuous transmission, there- 
fore, was conducted at two periods, begin- 
ning at noon and continuing until 10 o'clock 
at night. Thus a relative comparison was 
made between the intensity of the wireless 
signals sent during the day and those trans- 
mitted after nightfall. Quite logically, it 
was anticipated that the signals would be 
weaker during the day than at night. Aston- 
ishing was the result, however, that the 
strength of the signals during the day and 
evening was the same, irrespective of the 
period of time at which me: ssages were sent. 
The signal strength of 8XK was about 100 
audibility. This surprising result apparently 
explodes the theory that the absorption of 
wireless signals at short wave-lengths is 
greater during daylight than after nightfall. 
The Radio Laboratory of the Bureau of 
Standards, however, withholds conclusions 
on this point until further experiments are 
conducted. It was raining in Washington 
and cloudy in East Pittsburgh on the day of 
the initial tests. The lack of fading, too, 


oes 
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was a gratifying observation, although con 
elusive evidence has not been obtained on 
this point. 

The results of subsequent daylight-dark- 
ness experiments were on this order : Cloudy 
weather prevailed at both the transmitting 
and receiving stations. The signals were not 
clearly audible during the early afternoon. 
At 3:30 in the afternoon, however, with the 
sun undimmed at East Pittsburgh and witl 
cloudy conditions in Washington, continuous- 
wave signals were heard with an audibility 
of 170. Interrupted continuous waves could 
also be received at this time. The strength 
of the signals exceeded that of those ot the 
previous tests. Fading was noted at 8:15 1 
the evening, a period of time during which 
the phenomena is usually assertive on the 
commonly used wave-lengths. The audibility 
during this particular evening ranged fron 
200 to 300, with the interrupted continuous 
wave averaging about 100. The measure- 
ments of audibilities, however, are only ap- 
proximate, due to the interference from 
power induction encountered at the receiving 


station. 

The Radio Laboratory cf the Bureau of 
Standards, accepting ‘the results of these 
experiments as a criterion for judgment, con- 
cludes that radio-telegraph transmission at a 
frequency of 105 meters is altogether prac- 
tical over a distance of 300 miles. This con 
clusion contemplates the use of the antenna 
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and electric circuits described in this article, 
The advantages of this system of transmis- 
sion are marked—a reduction of the inter- 
ference from atmospheric disturbances and 
by the use of a small coil antenna at the 
receiving station the annoyance from “strays” 
is lessened. These observations have par- 
ticular virtue from daylight transmission 
when radio communication is difhcult in the 
summer months by reason of the prevalence 
of “static.” 

From 10 to 150 meters is practically an 
undeveloped range of frequencies which 
offers possibilities for use. Another series 
of experiments by Dunmore and Engel have 
already determined the feasibility of employ- 
ing a 10-meter wave-length for directive 
radio transmission. Now, with the devising 
of a method of continuous-wave transmis- 
sion at 105 meters, between the leeway of 
10 and 105 meters there is practically an 
untouched band of frequencies. The exi- 
gency of experiments within this realm is 
forcibly suggested by the crowded and 
jammed condition of audio-radio-frequency 
range between 200 and 600 meters, with the 
resultant babble of confusion in the air. 


The Amateur to the Rescue of the BCL 


LTHOUGH pounding brass is a deci- 

dedly different diversion from listen- 

ing to broadcast concerts, and the 
average amateur is a decidedly different 
personality from the average broadcast 
listener, the two have some things in 
common that bind them together, and 
it is to the advantage of both that 
amity and co-operation be cultivated. Up 
until this time the dissentient factors 
have been exploited, instead of the likenesses, 
with the result that antagonism was pro- 
moted, and a hot and bloody war was kept 
fred with fuel. But it is high time now that 
the tide should change, the conditions under- 
stood, and the partial consolidation put for- 
ward. There is nothing to lose, and every- 
thing to gain, so, the sooner the better. We 
will talk to the amateur now, and with his 
capabilities and needs in mind, try to enum- 
erate some of the things he could do to help 
the broadcast listeners, and at the same 
time help himself. 


By KENNETH M. SWEZEY 


The amateur has certain prior rights, 
of course, but he must also realize that his 
experience makes him a= sort of older 
brother to the newcomer in the field, and 
he must excuse some of the faults of the fan 
and try to help him to do better. In this 
lies the big chance of service for the ama- 


teur. On account of his superior technical 
training, he can act as an instructor and 
guide. 

This service may be rendered by indi- 


viduals, but probably the greatest results 
could be obtained through the amateur clubs. 
There is hardly a locality in the country, 
where a number of amateurs abide, in which 
there is not some form of organization. 
Here is a power where the amateur has it all 
over his broadcast brothers; he is organized, 
whereas they are not. Could not there be 
some sort of an associate membership, in 
which the BCL’s could enjoy part of the 
privileges, such as practical operating in- 
struction, elementary theory instruction, and 


the designing and repairing of sets, without 
being bound down too tightly? Such a 
membership would mean more money and 
greater power to the amateur, because of 
the increased amount of dues and the in- 
creased numbers resulting therefrom, Ad- 
ditional money could be obtained for the 
treasury by maintaining a service station for 
the overhauling and the repairing of appara- 
tus, and general consultation work. A de- 
scription of some of the activities of one 
club that carried out this policy might be of 
interest and value to those who would like 
to follow suit. 

This club at first had been strictly for 
amateurs, and as such it was red hot with 
life. Out of about 20 members, 15 were at 
least first-grade amateur operators, and sev- 
eral had first-grade commercial licenses. 
They had both a long-wave and a short- 
wave receiving set, and radio and audio fre- 
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A Low Power C.W. Set 


By R. P. BALLOU, 9CAR 


FIRST HONORABLE MENTION IN OUR C.W. CONTEST 


Left: 
by Mr. Ballou. 
mittcr of Staticn 


HE following is a description of my 
home-made C.W. outfit, of which the 
most interesting and impottant part 1s 


the transformer. Therefore | shall 
vive complete details of how I made it 

Now that spark sets are rapidly 
out of style almost any amateur either has, 
or can easily obtain for a small sum, a one 
or one-half K.W. transformer. For a 
small sum I purchased a 1-K.W. Meteor oil 
immersed transformer for a_ starter, but 
nearly any make could be used as well. 

I removed the top, disconnected the coil, 
and set it out to drain. By removing the 
bolts that clamped the core together the 
secondary leg was detached in about two 
minutes and the secondary coil slipped off 
easily without unwinding it. 

I removed the secondary leg, wound it 
once around with a piece of cardboard and 
then with insulating paper and tape. On 
this I wound 30 turns of No. 14 D.C.C. wire, 
making two separate coils of 14 and 16 
turns each, with a center tap on each. 

This winding was then well covered with 
tape and insulating paper and a piece of 
heavy cardboard about 6” in diameter was 
cut to just fit over it snugly in the center 
On each side of this were then wound 1,100 
turns of No. 24 D.C.C. wire, taps being taken 
at 800. 900 and 1,000 turns, on each wind- 


Pome 


ing. «shis required three pounds of wire. 
(Three % lb. spools on each side.) The 
size of the wire is unimportant, No. 26 or 
No. 28 could be used as well, and fewer 
number of pounds would be required. Small- 


er than No. 28 will be found hard to work 
with however. 
Both sides were wound in the same direc- 


tion, so as to be in series when the two 
inside wires were connected together, this 
connection also forms the center tap. The 


entire coil was wound by hand but only re- 
quired a few hours. 

Every time I wound on one hundred 
turns I wrote 100 on a small piece of paper, 
thus making it very easy to count the turns. 

Before winding several strips of tape were 
placed across the core endwise and allowed 
to extend out about 6” on each end. When 
the coil was wound these were drawn back 
over it and held it firmly together. 

The entire winding was then saturated 
with hot paraffin and when cold the iron 
core was pulled out, the cardboard removed, 
and its space consumed by wrapping tape 
around the ring-like coil, passing it through 
the center each time. This completely bound 
the entire coil together. It was then snugly 
forced back on the core and the transformer 
re-assembled. 


The C.W. Transformer Constructed 
Above: The C.W. Trans- 
SCAR. Note the 
Inductance 


Large 


the method of holding the heavy wires 
in place while and after winding is shown 
in Fig. 2. To start the winding: First 
double the tape to give it added strength. 
Then lay it on core and place wire over 
the tape, and bend the tape back over the 
wire. Hold firmly, and wind a few turns 
of wire over the tape. This will hold it. 
When you get near the end of the winding 
finish up thus: Make a loop in the tape and 
wind over the tape, bringing the ends out 
between two turns near the end. When the 
last turn has been wound on, cut the wire 
and stick it through the loop. Then take 
the pliers and pull the loop tight over the 
end wire. Heavy cloth is usually better 
than tape for this last operation, since it 
will pull up easier. 

\lthough the coil was rated at 1-K.W. it 
does not pull any more than is required to 
operate the set. When it is turned on the 
flicker of the lights is almost unnoticed, s« 
if a regular filament transformer is also 
used the key could be inserted in the primary 
circuit without bothering the neighbors. 

If any amateurs have trouble constructing 
a transformer of this type, I will be glad 
to help them in any way I can. 

Now for the rest of my transmitter: 

When the picture was taken everything 
was disconnected so the photo is not en- 
cumbered with wires, but the general lay- 
out is the same. 

The inductance consists of 30 turns of No. 
4 copper wire, in a coil 7%” in diameter 
I purchased this from a local dealer and 
mounted between a couple of strips of wood, 
which form a base. 

The rectifier consists of 14 one-half pint 
fruit jars, with tops removed and mounted 
in the box as shown. The lead and aluminum 
strips are immersed in a solution of borax 
but I am going to change and use am- 


monium phosphate very soon. I am using 
the center tap on my transformer positive, 
If it is made negative the two aluminum 
strips on the rectifier should be connected 
together instead of the lead ones. 

Only chemically pure ingredients and dis- 
tilled water should be used. They cost 
more, but are well worth it. Also, it makes 
the aluminum strips last longer. 

When filling the jars after evaporation 
use only distilled water. Do not put in any 
more chemicals. The chemicals do not evap- 
orate and the addition of more will only 
cause crystallization around the edges of the 
jars, which should be avoided. Fill the 
jars with a little water, often. 

My antenna system is nothing unusual. 
The aerial is a 4+-wire flat top, sixty feet long 
and forty feet high. Directly under it is 
a 4-wire fan counterpoise about twelve feet 
high. The aerial is composed of stranded 
wire and the counterpoise of solid wire. The 
aerial lead-in is No. 6 and the counterpoise 
No. 14. Physical conditions here are favor- 
able except for a high wire fence a_ block 
away, which surrounds a large athletic field. 
But evidently not much of my energy is be- 
ing absorbed by this, for I seem to be “get- 
ting out.” 


A 10-Watt C.W. Set 


By F. [. DOBSON, 2CaQl 


SECOND HONORABLE 
MENTION 


HE circuit used in the 10-watt set at 

I 2CQI is the well known 1 DH or re- 
versed feed-back. The set is built on a 
wooden base about 13”x11” and has a small 
panel about 5” high in front for the meters 
and tube rheostats. On this panel at the 
right is a radiation meter, zero to 5 amperes. 
At the left is a zero to 500 milliammeter in 
the plate circuit and just above it, is a jack 
to plug in the key. In the center are two 
Fada rheostats designed for 5-watt tubes. 
Behind the radiation meter is the main in- 
ductance of 37 turns No. 14 wire on a 3%” 
tube with soldered taps at every turn. At 
one end of this inductance a small tube with 
25 turns of No. 18 bell wire slides in or out 
of the main inductance and is also varied 
by means of a 43-plate Murdock variable 
condenser. Behind the rheostats on the 
panel are two Radio Corp. transmitting tube 
sockets and behind these is a Faradon .002 
mfd. condenser, which acts as a_ bypass 
across the plate supply. At the left end of 
the base are five spring clips for filament and 
plate current connections. The power trans- 
former for this set is an Acme 200-watt 


Tape. Wire 
£ A 
Circuit Dia- 
gram of the | 
C.W. Trans- A | 
mitter at £ i 
SCAR. Four- H 


teen Rectifier 
Jars Are Used 
All Together, 
Seven in Each 


110 V. A.C. 


H.T. Lead. 


Radio News for November, 1923 


used with an electrolytic rectifier of 26 jars 
and a 1 mfd. Faradon filter condenser. The 
set is wired with No. 14 copper wire with 
all connections soldered and is so wired that 
when the key plug is removed and a modula- 
tion loop used very good results are obtained 
on phone. : 

Another feature of this set is an extra 
resistance in the filament lead which is ar- 
ranged so that the filaments burn half bril- 
liancy while receiving. This is done by a 
third blade on the change over switch which 
cuts out the resistance while sending. 

Usually best results are obtained by using 
a tuned ground in connection with a counter- 
poise. The aerial at present is only a single 
wire T about 96 feet long and 45 feet high. 
This set has some very good DX records, 
for instance 1,200 miles on 10-watt C.W., 
1,000 on 5-watt C.W., 100 on 5-watt phone, 
and 1,400 on 5-watt C.W. although as yet 
this last report is unconfirmed. The set has 
been heard in 26 states and Canada. 
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With 750 volts on the plates and about 
7.5 volts on the filaments the radiation is 
2% amps. on 10 watts and 1.5 on 5 watts. 


The 10-watt set has hardly ever been used 
because results are almost as good on 5 
watts. 


A One-Tube Receiver That Brings Them In 


lar circuits for a single tube may be 

constructed for vacation use; it may be 
used in a car or at camp and requires little 
or no aerial. The circuit is the adap- 
tion of two Armstrong principles and really 
produces distance and clarity for a small 
constructional cost. 

The success of any circuit depends upon 
the constants used, particularly this one 
which would seem to be a standard re- 
generative circuit, but is completely changed 
by a large tickler and variable grid leak. 

This circuit has been designed for the 
new wave bands of 2,000 to 550 kilocycles 
(150 to 545 meters) and includes the ama- 
teur. The circuit is more efficient on the 
shorter wave bands, so it is possible to get 
the class B stations as loud as the Class A, 
which is not possible with other types. Due 
to great flexibility, the circuit will work 
equally well on phone, C.W., I.C.W. and 
spark, which will insure all classes of serv- 
ice no matter where you are. 

This one-tube circuit set up in a car with 
a 4’ aerial, is equal to a three-stage radio 
frequency amplifier and detector. Due to the 
short aerial used it is possible to receive 
through bad static (QRN) and for this rea- 
son alone is of considerable value during 
the summer months. 

DESCRIPTION OF APPARATUS 

The two best tubes to use are the UV-199 
and UV-201A. The rheostat should be of that 
resistance advised by the makers of the tubes. 
The “B” battery can be anywhere from 45 
to 90 volts. The two fixed condensers, 
00025 and .002, should be of the mica type. 
The variable condenser should have from 17 
to 23 plates (.0003 to .0005 mfd.). 

The variable grid leak is important and 
should be variable over a range of from 
50,000 to 5 megohms. Several commercial 
types that were tried did not have the correct 
range, so it might be advisable to build 
your own, and for that purpose purchase 
a ten-cent roll of Dennison’s BLACK pic- 
ture binding paper tape the dull black sur- 
face of which is slightly conducting and can 
be readily lowered with a very soft lead 
pencil. This grid leak can be arranged with 
a sliding arm or switch and contacts, but 
it must be variable over a wide range and 
capable of fine adjustment. 

_Like the grid leak, the coupler is of spe- 
cial design and the following values should 
be adhered to. The best combination to use 
is the rotor and stator of a standard coupler 
wound as follows: The tube (stator) should 

€ wound with as large a wire as possible, 
.Starting with 20 turns on the rotor side of 


O NE of the most interesting and spectacu- 


By LEON W. BISHOP, IXP 


the tube and tap off every 10 turns until you 
reach 120 turns, with 11 taps. 

The rotor is also a real job, for it is 
tapped in a similar manner. Start on one 
side of the rotor with 40 turns and tap off 
every 10 turns until you have wound on 120 
and you will have nine taps. These taps 
can be} passed through the rotor shaft to 
switch/points on the panel, or a switch may 
be mounted on the rotor. Fine wire may be 
used on the rotor to accommodate the 120 
turns necessary. 

A warning is issued against the use of 
shellac on the windings; firm windings may 
be obtained by drilling holes at each tap and 
binding the wires in them. 

Do not use honeycomb coils. Either double 
or single switch arms may be used, and 180- 
degree type of coupler. Do not tap the coils 
any coarser than 10 turns, but finer if desired. 


OPERATION OF THE CIRCUIT 

The best antenna or collector system is to 
connect the variable condenser at point A toa 
good ground; no other connection is neces- 
sary. There are five adjustments on the set: 
1—The grid tuning coil, 2—the tickler coil, 
3—the coupling between these coils, 4—the 
variable grid leak and 5—the variable con- 
denser. The filament rheostat is not critical, 
so this is not regarded as an adjustment. 

As the tickler coil and grid leak are in- 
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Fig. 1 

This is an Improved Form of Ultra Regenerator 
in Which a Super Regenerative Action is Ob- 
tained. If Properly Adjusted, the Variation Fre- 
quency is Super-Audible. 


creased, a super-regenerative condition will 
be met with and the pitch of this note can 
be varied by the grid leak and should be 
adjusted until it is above the point of audi- 
bility, when only a slight hiss is hear? in the 
phones. At this point a wonderfully sensi 
tive condition exists for all classes of phone 
and C.W., and will tune in contrastingly clear 
as compared with any single-tube circuit you 
ever operated. 

A given wave-length is tuned in by means 
of the variable condenser and grid circuit 
tuning coil; the tickler and grid leak are 
merely adjusted to conform to this condi- 
tion. The resistance of the grid leak should be 
so arranged that it will give out a screaching 
noise as it is increased and follow through 
an intermediate series of pure notes until it 
passes out of audibility with a range of ad- 
justment on either side. 

The right polarity of the tickler coil in 
the plate circuit will have to be tried out 
by reversing the leads until the best re- 
sults are obtained. 

This is a standard circuit and may be 
used as such with an aerial and ground by 
reducing the tickler coil turns with the 
switch. With an aerial and ground the cir- 
cuit can be used for transmission with a 
power tube and increased “B” voltage. All 
classes of “super” results may be obtained, 
which makes it an ideal vacation outfit. 

There are several aerial combinations that 
work well; one of the most interesting is to 
connect the point G to the ground and touch 
the moistened finger to point A. For apart- 
ment houses, two combinations can be used: 
1—Connect the point G to ground and the 
point A to some metal object or a small 
aerial in the room and 2—just connect the 
point A to the ground. 

To operate the set in the car, connect 
the point G to the frame of the car through 
the steering wheel and the point A to the 
metal top or a small aerial in the top of the 
car. 

When camping out, the best collector seems 
to be a wire from the point A to a ground 
conn®ttion about six or eight feet from the 
set; a short aerial may also be used. 

If this is a “super,” it is far superior to 
anything you have ever tried before in that 
line and it may be due to the fact that there 
are no large coils, condensers, or resistances 
to impede the real action of what a “super” 
might be, if given a chance. 


MECHANICAL THEORY 


. You have often turned the variable conden- 
ser of a standard regenerative set up to zero 


(Continued on page 644) 


534 


Some Power Considerations [n Radio 


T IS well known that distance records 
in radio reception are made at night, 
and that the daylight range of a trans- 
mitting station is only a fraction of the 
night range. This statement holds for 

short waves, such as the wave-lengths under 
600 meters used by the broadcasting stations. 
For long waves the case is somewhat dif- 
ferent; it is found, for example, that in 
the eastern part of the United States the 
best hours for reception from Europe ari 
in the morning, after daybreak, until earl) 
in the afternoon, and the commercial cir- 
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cuits between Europe and the United States 
are worked at their fastest during this inter- 
val. But this is on 12,000 meters and up. 
When it comes to broadcast reception, how- 
ever, a good many listeners cover their 1,000 
or 2,000 miles after dark, although limited 
to a range of not over 100,miles in daylight. 
The telegraph amateurs, likewise, do all their 
brilliant relay work in the still hours of the 
night. 

An interesting question arises: 
many times would these low-wave stations 
have to increase their power in order to 
cover, in the daytime, the distances which 
they frequently span at night, under favor- 
able conditions? Lacking experimental data 
and insight into the energy relations of 
radio transmission, one’s first tendency would 
be to estimate 20 times, perhaps, or something 
on that order. The correct figure is 10 
less than 10,000 times! That is, 500 watt 
stations like WJZ or WEAF, in order to be 
heard as far by day as by night, would have 
to increase their antenna power to the un- 
heard of value of 5,000 kilowatts! 

This conclusion at first seems fantastic tc 
the practical radio man, but it is the result 
of actual observations by engineers given in 
a recent paper.* The S. S. America, west- 
bound, sent signals during the night, when 
she was about 72 hours out from the At- 

over 1,000 miles from the 


By how 


lantic coast and 
United States, and these were measured for 
intensity by the engineers at Elberon, N. J. 
During the night the field strength at EI- 
beron, expressed in millionths of a volt per 
meter or receiving antenna height, was over 
200 units. At sunrise this fell to a value 
of two units, and remained at this point 
during the day. In other words, the receiv- 
ing aerial at Elberon received 100 times as 
much voltage from the America at night as 
in the daytime, when the vessel was about 


*See H. 
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Transmission 


By CARL DREHER 


1,100 miles away, and sending on 373 meters. 
But this received voltage depends directly 
on the value of the current in the transmit- 
ting antenna, so that in order to sustain the 
strength of the received signal during the 
day at the night level, the S. S. America 
would have had to put 100 times as many 
amperes into her aerial as formerly. The 
power in the aerial equals the square of the 
antenna current multiplied by the antenna re- 
sistance. In order to get twice the antenna 
current, we must inject four times as much 
power; to triple the antenna current, nine 
times the power is required; in order to get 
an antenna current 100 times as_ strong, the 
set must be 10,000 times as powerful. From 
the commercial standpoint, this is, of course, 
a prohibitive requirement in the above case. 
The vessel could not carry a power plant 
large enough to supply the radio set and 
turn the propellers at the same time, nor 
would there be space for the erection of 
an aerial large enough to radiate the power 
if it were available. 

Fundamentally radio transmission is a 
problem in amplification. In a radio tele- 
phone set we take the comparatively feebic 
energy of the human voice, which, unaided, 
can cover only a few hundred feet, and 
amplify it to power level by electrical means. 
This power is radiated in the form of an 
clectric field and most of the energy is ost 
in space. The authors in the paper quoted 
above say, “In the radio telephone circuits 
which were operated in the experimental 
work the power in the sending antenna to 
that in the receiving antenna is in the ratio 
of roughly ten to the tenth power.” That is, 
for distances of the order of several hundred 
miles, as an engineering proposition, we can 
expect to pick up only about one ten-billionth 
part of the energy we manage to put into 
the transmitting aerial. So, in order to get 
a workable signal, we must amplify once 
more and recoup, in a measure, the space 
But there is an important difference 
between amplification at the transmitting end 
and at the receiving end. The latter is gen- 
eral amplification—it brings up not only the 
desired signal, but the interfering signals of 
both man and nature, including static. Thx 
former is individual amplification; it raises 
only the desired signal and tends to put it 
out of the reach of harm from other stations 
and atmospheric disturbances. On the other 
hand, transmitter amplification is a power 
proposition and involves great expense. Re- 
ceiver amplification is comparatively inex- 
pensive, so within the limits of its utility it 
is preferable. In practice the two methods 
supplement each other, with receiver am- 
plification predominating where expense must 
be kept down and reliability of service is not 
essential, transmitter amplification taking its 
turn where continuity of service is a prime 
requisite. That is why amateurs do their 
trans-Oceanic and trans-Continental work 
with power on the order of that of an or- 
dinary incandescent lamp, while commercial 
communication is carried on with something 
like 5,000 times this power for the same 
distance. But the amateurs get across only 
occasionally, and that mainly during the 
two most favorable months of the year, whiie 
the commercial interests transact their busi- 
ness all year round, though somewhat better 
in winter than in summer. No one has as 
yet been willing to invest so much money in 
the transmitter that the service would be ab- 
solutely unaffected by the increase in static 
during the summer. 

The crystal receiver is about the only type 


losses. 


still in use which depends entirely upon the 
transmitter for its signal. Consequently 
its range is comparatively limited. In this 
connection it should be noted that a receiy- 
ing set may amplify even without the use 
of tubes specifically known as amplifiers: a 
single bulb regenerative set has a much 
greater signal current in the plate circuit 
than is received from the aerial and deliy- 
ered to the grid, regeneration being, in fact, 
the most useful, widely employed and _ eco- 
nomical form of radio frequency amplifica- 
tion. 

The familiar 
formula is 


Austin-Cohen transmission 


_ 188 hy hr Is 


r= 


RAd 

where 

Ir= current in receiving antenna in am- 
peres. 

hs=height or transmitting antenna in 
meters. 

hr=height of receiving antenna in meters. 

I.= current in transmitting antenna in 


amperes. 
R=resistance of 
ohms. 
A= wave-lengths in meters. 
d=distance between stations in kilometers. 
This is the simple formula for the ideal 
condition of no absorption in the space be- 
tween the stations. Later the absorption 
factor which must be added when the for- 
mula is used for actual engineering calcu- 
lations will be discussed. The simple for- 
mula, however, may be re-written for pur- 
poses of analysis as follows: 
188 , (hr) 
b=, d (hsIs) R 


receiving antenna in 


This resolves the formula into three divi- 
sions, the first containing the constant 188 
and the factors common to the two ends of 
the circuit, namely, the wave-length and the 
distance between the stations; the second 
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Received Antenna Current - Microamperes 
Fig. 2 
A Curve Showing How the Response of a De- 
tector Varies with the Received Current. 


division referring to the transmitting  sta- 
tion, and the third to the receiving station. 
The received current is greater the shorter 
the distance between the stations, of course, 
and goes down inversely as the distance in- 
creases. This must be so because the ra- 
diated energy must spread over the circle 
where radius is “d” and the circumference 
of this circle is 27 d. Also, we see that for 
the condition of no absorption the shorter 
the wave-length, the better, as far as radia- 
tion is concerned. 
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Everyday Observations of the Beat Phenomenon 


By W. PALMER POWERS 


OF STEVENS INSTITUTE OF TECHNOLOGY 


ROBABLY one of the most impor- 
tant principles employed in radio to- 
day is the principle of beat produc- 
tion. The designer is always con- 
cerned about the production of beats. 
He is, as a rule, either attempting to 
produce them or eliminate them. Certain 
radio devices depend upon the production of 
beats for satisfactory operation, while the 
production of beats is fatal to others. The 
production of beats has been widely used in 
radio and for this reason many have the im- 
pression that the principle has no other field 
of application. It is the purpose of this ar- 
ticle to call the readers’ attention to a few 
of the everyday examples of the production 
of beats which are not associated with radio, 
and to stimulate, if possible, an interest in 
this basic principle which will result in its 
more general use. 
THE CONDITIONS REQUIRED FOR BEAT 
PRODUCTION. 

Beats are produced when two regular peri- 
odic impulses exist simultaneously, providing 
the periods of the impulses are slightly dif- 
erent, (The word impulse is used here to 


Fig. 4. Beats Produced by Two Window Screens 
Placed in the Same Line of Sight. 


indicate any sort of disturbance.) To those 


who are familiar with radio, the idea is 
easily understood. For example, a 3,000,000- 
cycle wave assoc‘ated with a 2,999,000- 


cycle wave will produce a beat frequency of 
1,000. If these component waves are sine 
waves, the variation in the resulting beat 
impulse will be of the same form. If the 
component impulses are not simple waves, 
the resultant will, of course, be irregular in 
contour. However, as long as the component 
impulses are regular and periodic (as long 
as they repeat regularly), the resultant will 
be some form of beating impulse. The fre- 
quency of the resultant is always equal to 
the difference of the component frequencies. 
In electrical work it is quite usual to employ 
smooth waves and, as a consequence, the re- 
sultant wave is also smooth. In other fields 
it is not convenient to use smooth waves, but 
it is possible to employ some sort of regular 
recurring sequence of events and thus make 
possible the production of beats. 
THE DETECTION OF BEATS 

We are able to detect beats in sound, 

providing the components are distributed with 


fig. 4 
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Fig. 3. Visible 
Beats Pro- 
duced by Two 
Picket Fences 
in the Same 
Line of Sight. 
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respect to time. For example, two strings 
vibrate with slightly different frequencies ; 
the result is an audible beating effect. 

We dre able to detect beats visually if the 
sda leas are distributed with respect to 
Space. For example, lay off a few marks 
regularly spaced on a piece of paper and 
repeat the process on the same paper using 
a slightly different spacing. The result will 
show regular beats which, of course, are 
visible. (See Figure 1.) 

We are able to detect beats by our sense 
of feeling, if the components are distributed 
with respect to time and are capable of pro- 
ducing appreciable motion. For example, in 
a certain piece of machinery there may exist 
two independent vibrations due to the na- 
tural period of certain parts of the structure. 
These two vibrations result in a slow and 
regular beating of the machine as a whole. 
By placing the hand on the frame of the 
machine, this effect is readily detected. 
SOME FAMILIAR EXAMPLES OF SOUND 

BEATS 


Beats resulting when two tuning forks 
of slightly different pitch are operated si- 
multaneously. 

Beats resulting when two strings of a 
musical instrument are slightly out of tune. 

Beats resulting when two electric cur- 
rents of slightly different frequencies are 
applied simultaneously to the magnet of a 
telephone receiver. 

Beats resulting from the interaction of 
harmonics of a musical note. 

One could extend this list to a consider 
able length with very little effort, and the 
analysis of each case would doubtless lead 
to some interesting results. The results of 
these investigations will possess one feature 
in common. In each case there will be 
found two or more sound disturbances, each 
having a regular period. 


TL 


Beats Result- 
ing from the 
Existence of 
Two Series of 
Regularly 
Spaced Marks, 
Each Series 
Having a 
Slightly Differ- 
ent Spacing. 


~~ 


SOME EXAMPLES OF VISUAL BEATS 


Beats resulting from the existence of two 
series of regularly spaced marks, each series 
having a slightly different spacing. (See 
Fig. 1.) 

Beats resulting when two picket fences are 
seen in the same line of sight. (One being 
visible through the other.) (See Fig. 3.) 

Beats resulting when two window screens 
are placed in the same line of sight. (See 
Figs. 4 and 5.) 

Beats resulting when observing the spokes 
of a wheel through the spokes of another, 
as for example, the wheels of a passing 
automobile. 


Fig. 5. Visible Beats Produced by Two Window 


Screens as Seen from an Angle. 


Beats resulting when looking at an or- 
dinary electric fan through the blades of 
another, both fans, of course, being in mo- 
tion. 

Beats resulting in motion pictures of auto- 
mobile wheels, airplane propellers, etc., due 
to the fact that the time between exposures 
is not far from the time between similar 
positions of the spokes or propeller blades. 

The mottled effects in some of our most 
beautiful fabrics are frequently due to the 
existence of two layers. These peculiar 
and changeable effects are the results of two 
more or less regular fabrics constantly 
changing in relative position. 

Beats are visible in the natural folds of 
a lace curtain due to the overlapping of two 
or more layers of fabric. 

An ordinary electric fan, when in motion, 
may show some peculiar effects if viewed 
under an elcctric lamp. If the lamp is 
operating an alternating current, the light 

(Continucd on page 622) 
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The Amateur Traffic Problem 


By HOWARD S. PYLE, A. M. I. R.E. 
Ass’t U. S. Radio Inspector, Eighth Radio District 


VERY, very serious mistake is occur- 

ring nightly in the amateur world 

a mistake that is worthy of grave 

consideration. In the opinion of the 

writer it is the greatest single reason 
for the controversy between the broadcast 
listener and the amateur. This is the method 
in which actual amateur message trafhc 1s 
being handled. The broadcast listener as- 
serts that the amateur is not performing any 
useful work. The amateur stoutly main. 
tains the opposite, and points with justifiable 
pride to the service of amateurs during the 
period of late hostilities. This, however, 
only brings forth a grudging assent trom 
the opposite faction who immediately 
counters with, “Well, what are you accom- 
plishing NOW?” And then the particular 
amateur under fire swells up with pride and 
cites as an example of their peace time ac- 
tivities, the free relaying of public messages 
to practically any part of the United States. 
Facing the facts, this is a joke! Let us see 
why. 

Accepting a message from a sender im- 
poses a real obligation on the amateur to 
put it through. The operator with whom the 
original message is filed, sees as his one and 
only object the moving of that message to 
some other station at the earliest possible 
moment. Now here is where the joker 
enters. It is apparently UNIMPORTANT 
to WHAT particular station it is forwarded 
as long as it leaves the station of origin, 
thus relieving this latter of responsibility. 
A message originating in Columbus, Ohio, 
for instance, destined to St. Louis, will in 
all probability go from Columbus to Lans- 
ing, Michigan, because Lansing happens to 
answer a “CQ west” transmitted by the 
Columbus station. Lansing in turn prob- 
ably gives it to Indianapolis who further re- 
lays it to Cincinnati, thence to Louisville and 
finally St. Louis, provided it has not be- 
come lost enroute, as many do. The obvious 
method would have been for Columbus to 
get that message to Cincinnati, then Louis- 
ville if necessary and finally St. Louis, a 
much more logical route, eliminating two 
absolutely unnecessary relays. It would be 
much more preferable to delay the message 
an hour at the station of origin, to enable 
pushing it through via the proper route, 
than to cause two or three days’ delay by 
routing it by the first described “zig-zag” 
route. 

LOOK AT THE MAP FOR SHORTEST 

ROUTE 


The possible explanation for poor routing 
of messages appears to the writer to be due 
to the failure of amateur operators to deter- 
mine the location of a station before they 
give him traffic. Coming into the air with 
his own transmitter at station 8DAG, in Jan- 
uary of last year, the writer was given traf- 
fic by numerous stations for relay without 
a “QRA” and at a time when the writer’s 
address had not yet appeared in any call book. 
The station was “somewhere in the eighth 
district,” which to them seemed to be suffi- 
cient QRA. Innumerable times messages 
have been offered by second and third dis- 
trict stations for relay BACK into THEIR 
OWN DISTRICTS, they, apparently, “as- 
suming” 8DAG to be on the eastern border 
of the eighth district, when in reality it was 
on the extreme western line. The prize 
came one evening when a message originat- 
ing in Toronto, Canada, destined for Boston, 
Mass., was offered the writer, then in Cin- 
cinnati, Ohio! Trace it on the map! 

Passing on to the next subject in connec- 


tion with amateur traffic handling methods, 
suppose we consider the time element. Im 
mediately a message (the word being gen 
erally accepted as symbolic of quick com 
munication of intelligence) takes a length 
of time equal to, or greater than, the time 
consumed in transmitting such intelligencc 
through the usual postal routes, it defeats 
its purpose. But when it requires, in an 
overwhelming majority of cases, a period of 
time far in excess of that consumed in for- 
warding communication by the old ‘“‘pony 
express” or stage-coach route——then it 
becomes a laughable attempt at accomplish- 
ment. And the politely shielded smile 
which meets the boaster of “free public 
messages via amateur radio” bears this out. 
The time element MUST be reduced! Part 
of the fault——perhaps the largest part 

is due to the faulty routings which we hav: 
already discussed. 


HE author of this most in- 

I teresting article is an old- 

timer who, knowing the prob- 
lems of amateur Radio, is well 
qualified to suggest remedies for 
the present conditions, and what 
should be done for the good ot 
the art. He has owned and op- 
erated amateur stations: 

“MA” (Prior to 1912 law) Pat- 
erson, N. J., 7HP, 7NG,,.7FZ, 70E, 
8DAG at various periods since 1909. 
He has seen service in practically 
all parts of the world as wireless 
operator, afloat and ashore, and 
has instructed in radio schools, 
both military and commercial. He 
had five years of radio opera- 
tion, installation and maintenance 
in the U. S. Navy, including a 
year in Naval Overseas Transport 
Service during the late war. He 
served as Supervisor of Traffic at 
a high power naval center station, 
was operator of Alaskan high 
power circuits, Chief Radio Engi- 
neer in a prominent manutactur- 
ing company and is now Assistant 
U. S. Radio Inspector for the 
with head- 
quarters at Detroit, Mich. He 
has held all grades of U. S. Radic 
Licenses including extra first grade 
commercial. 


eighth radio district, 


Another large share of the blame rest: 
on the shoulders of the various operators 
through whose stations the message passes 
Irresponsibility is the proper name for it. It 
is said that no enterprise will receive proper 
attention nor render an adequate service that 
does not bring financial gain. Amateur radio 
must be the exception; in fact it should be 
almost a RELIGION with the amateur sta- 
tion owner and operator to uphold the game 
by demonstrating the reliability of service 
that can be expected from amateur radio. If 
an amateur does not care to assume the re- 
sponsibility incident to moving message traf- 
fic with despatch, which sometimes means 
late hours through heavy interference and 
bad atmospheric conditions, he has ABSO- 
LUTELY NO RIGHT to accept traffic of- 
fered him in good faith by some conscien- 
tious station working to keep the game on 
its proper level! 

Doubtless thee writer will be 
criticized for these bald statements, 


severely 
and 


such as the fast transmission to 
from Connecticut with only one 
Minnesota, be quoted as_ in- 
proper routing and f 


records 

Hawaii 

relay in 
dicative of 
munication. But, such records are so ex- 
ceptional, compared with the average 
methods of communication by amateur radio, 
that they become the subject of leading 
articles in the radio journals, with photos 
of the stations and owners! They are even 
considered unusual enough to warrant 
space in the daily press! Undoubtedly a 
marvelous accomplishment, but to make 
amateur radio accomplish a REAL pur. 
pose, these records must: become the com- 
mon-place and routing and time be 
the exceptions. The writer does not neces- 
sarily mean that long jumps and split-sec- 
ond time as in the Hawaiian relay become 
the rule, but merely that good, common, 
horse-sense should result in a_ message 
filed in Philadelphia in the evening, des- 
tined for Chicago, reaching there by an 
almost straight line, employing but two 
or three relays, in a few hours from the 
time of filing. This can be done between 
average stations under prevailing conditions. 
UNIMPORTANT MESSAGES CAUSE QRM 


It is perhaps foolish to dwell on the 
utter foolishness of the majority of mat- 
ter transmitted as messages. However, as 
we are well started on our subject, let us 
at least generalize on this point. Not sa 
long ago the air was badly “spattered” 
with, “Greetings by radio.” This became 
such a common form of message that often 
a station would call another, give him sucha 
message and say, “Rest all same body, hr 
nr 2 to ———SsI ” ete., until he had 
run off a string of ten or twelve. Utter 
rot, and the stations in time came to real- 
ize it and voluntarily began to refuse to 
handle such messages when offered. Ina 
short time, they very naturally became 
practically extinct. 

During the last winter and spring season, 
a new “nigger in the wood-pile” appeared 
in the form of messages reading, “Thanks 
for card. Will QSL,” or similar “intelli- 
gence.” These appeared to an even greater 
extent than the “Greetings by Radio” type 
had formrely done, and, towards the close 
of the season, efforts were well under way 
to stamp out this newer menace by the 
same system of refusal of those offered. 
They are pretty well in the minority now, 
but what next? Why not show some dis- 
crimination in the acceptance of traffic that 
is meaningless? This discrimination should 
be directed towards the sender, for once 
we have accepted a message for trans- 
mission it is our moral obligation to see it 
on its proper way. The fault in cluttering 
the air with useless messages lies in the 
amateurs themselves, and in their organiza- 
tions. There has been, and_ still is—in 
fact it is on the increase each 


tast com- 


poor 


—sig _ 


month— 
a mad scramble for large message totals. 
This is encouraged by radio publications 
and a good natured rivalry instituted amon 
the better stations to see who can turn in 
the greatest monthly total of inessages 
handled. This is WRONG, positively and 
absolutely wrong! It is spoiling the game 
and causing dissatisfaction between the 
various factions second only to improper 
routings and consumed time in -transmis- 
sion! The object should be——not how 
MANY messages can be handled——for 
we already know the physical limitations of 
amateur radio transmission but what 


(Continued on page 606) 


Radio News for November, 1923 


Silent Code Will Reduce (nterference 


By S. R. WINTERS 


HE invasion of a heretofore unutil- 

ized band of frequencies for the 

transmission of radio telegraph signals 

is contemplated by the Signal Corps 

of the War Department in the 
application of the recently proposed 
modification of the Morse telegraph al- 
phabet. The resumption of | activities 
of the Signal Corps Radio Research 
Laboratory, located at the Bureau of Stand- 
ards, with the transferral of Lieutenant 
Colonel J. O. Mauborgne from Chicago to 
Washington in charge, signifies the earnest- 
ness with which this branch of the Federal 
government is attempting to apply the new 
telegraph code system. 

“This plan proposes to enter the unused 
infra-audio range, which would not only 
add a most useful band of frequencies to 
those now used, but would give a band below 
the range of the human ear,” asserts Major 
General George O. Squier, Chief Signal 
Officer of the United States Army, who is 
shown in the exclusive photograph, repro- 
duced with this article, operating the 
machine for transmitting the modified 
Morse telegraph alphabet. For the reason 
that this method of signalling is capable of 
utilizing a band of frequencies not audible 
to the human ears, it has been picturesquely 
referred to as the “silent code.” 


The Chief Signal Officer of the Army 
recites a patent fact when he states that 
“the radio engineer has utilized and made 
his own all of the audio-frequency range 
and at least several octaves of the radio- 
frequency range, and has devised apparatus 
for the amplification and rectification of both 
of these ranges, audio and radio.” If addi- 
tional bands of frequencies are opened up 
as avenues of travel for radio-telegraph sig- 
nals, so to speak, the existing interference 
experienced in the reception of music and 
speech by means of radio telephone receiv- 
ing sets would be appreciably obviated. 
“This method of eliminating interference is 
the most. effective,” avers Major General 
Squier. 

The kind of interference just referred to 
is that due to the congestion of the atmos- 
phere with the offerings of song and story 
by the approximately 550 broadcasting sta- 
tions operating on a limited band of wave- 
lengths ranging from 200 to 600 meters. 
Then, too, there is the major confusion, 
which this proposed code system would obvi- 
ate, namely, the signals transmitted from 
arc and spark transmitters of the radio tele- 
graph stations. Aside from these forms of 
artificial interference, man-made as it were, 
there are the natural atmospheric disturb- 
ances, in other words, “static.” 


The sending of the telegraph alphabet by 
varying the intensity of the three elemental 
signals instead of the transmission dots, 
dashes and spaces according to different 
time intervals, would probably aid in the 
Suppression of atmospheric disturbances. 
Certainly, the new code system operating on 
modulating frequencies of a very low order, 
would encounter “static.” The latter, also, 
is believed to be impulses of a low frequency 
—Vvarying from 200 to 300 cycles a second. 
The proponents of the modified Morse tele- 
8raph code express the belief that instru- 
mentalities can be devised for distinguish- 
ing between atmospheric disturbances and 
the low modulating frequencies on which 
the orderly signals are borne. 

The ability to differentiate between at- 
Mospheric disturbances and the low modu- 
lating frequencies employed by the new 
Signal Corps alphabet is indicated by ex- 
periments. It is observed that a modulating 
Tequency as low as 10 cycles a second—a 


Major General George O. Squier Seated Before His Machine Which is a Portion of a New System 


for the Transmission of Signals at Very Low Frequencies. 


Instead of a Make-and-Breald System the 


Signal Intensity is Varied. 


very high frequency for ocean cable prac- 
tice—corresponds to 75 words a minute. 
This exceeds that of any form of sound 
reception. A modulating frequency of 60 
cycles per second, the normal power fre- 
quency, is equivalent to a rate of trans- 
mission of 450 words a minute, allowing five 
letters to the word. 

If, however, this rate of transmission is 
incompatible with the traffic conditions, it is 
only necessary in the sending of the Signal 
Corps code to make the same perforations 
in the transmitting tape correspond to a suit- 
able even multiple of a semi-cycle in order 
to slow up the speed to any desired value. 
To illustrate, by making each of the signal- 
ling units correspond to six complete cycles 
of current instead of one semi-cycle, the 
rate of transmitting this telegraph alphabet 
is reduced to 3714 words a minute, a speed 
corresponding to commercial signalling. 
Wave trains are used as the signalling ele- 
ments in the Signal Corps system. The ratio 
of the lowest frequencies employed in radio 
telephony to the modulating frequencies con- 
sidered in the modified Morse alphabet is 
of the order of thousands. 

The new system of signalling as such, by 
means of which dots, dashes and spaces are 
sent by varying their intensities, has already 
been fully discussed in the pages of this 
magazine. However, its application as con- 
templated by the activities of the Radio 
Research Laboratory of the Signal Corps, at 
the Bureau of Standards, advances this 
radical method of signalling beyond the 
stage of mere theory. The use of the new 
alphabet as a method of signalling in the 
event of future wars, doubtless prompts the 
Signal Corps to lend its present energies 
toward practical application. 

Its significance in times of peace, how- 
ever, contemplates a conservation of the 
avenues of communication, familiarly known 
as ether lanes. The radio telegraph and 
radio telephone are both clamoring for 
room, comparable to a “pack-and-jammer” 
trolley car in which the occupants hang onto 
straps with bull-dog tenacity. Figuratively, 


the crowded ether lanes are in this condi- 
tion today. The prevailing confusion is even 
cumulative! Now, according to the inven- 
tion of C. Francis Jenkins of Washington, 
D. C., the broadcasting of photographs 
through space is not a remote accomplish- 
ment. Still but another step, recently dem- 
onstrated in his laboratory, motion pictures 
may be eventually dispersed in a manner 
not greatly dissimilar to the present method 
of broadcasting music and speech. 

Little wonder is it then, that Major Gen- 
eral George O. Squier in advocating the 
application of the modified Morse alphabet 
vigorously emphasizes the exigency in these 
words, “The conservation of the ether lanes 
is suddenly rising to international import- 
ance. In addition, the daily growing uses of 
radio for the solution of auxiliary problems 
such as range finding, navigation, beacons, 
etc., further serve to complicate the prob- 
lem which will require and demand addi- 
tional ether channels to serve the public of 
the near future.” 


STATE COLLEGE TO TEACH 
RADIO BY CORRESPONDENCE 


Correspondence courses in radio reception 
and transmission are now being offered by 
the engineering extension department of the 
Pennsylvania Stat. College. According to 
N. C. Miller, head of the department, this 
new bit of extension service has been insti- 
tuted in response to a large munber of re- 
quests that have been received. 

The course is divided into two parts, each 
with its own text and assignment pamphlets. 
The first part establishes principles, and suf- 
fices for the ordinary student. It takes up 
common electrical phenomena, radio circuits, 
the vacuum tube, amplification, sources of 
power, transmission circuits, and applica- 
tions of radio. 

The second part is a continuation for those 
desiring advanced instruction and goes more 
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Radio ([n the Professional Field 


Above: The Super-Hetero- 
dyne Receiver Used at Sta- 
tion WCAP at Washington, 
D. C. Seven “N” Tubes Are 
Employed in This Set, Three 
of Which Are for Radio Fre- 
ed Amplification, One as 
scillator, Two as Detectors 
and One as an Audio Fre- 
quency Amplifier. Note the 
Loop Aerial Behind the Cab- 
inet. @Kadel & Herbert. 


Above Right: Dr. C. P. 
Steinmetz, Chief Consulting 
Engineer of the General Elec- 
tric Company, is an Enthu- 
siastic Radio Fan. He is 
Here Seen Adjusting the 
Small Set Which He Uses 
at His Summer Camp on the 
Mohawk River, near Schenec- 
tady. He Gets Most of the 
Larger Stations with His Set, 
But His Favorite Naturally 
is WGY, the General Electric 
Company Station at Schenec- 
tady. 


¢ ag ge = eyed of the Experimenters’ Inform 
a Stunt in the ay of Multi-plex Reception. He is Receiving Five Distant Stations on Fi Ss 

E ‘ Iandboars at the Same Time. This Well Proves the Selectivity and iene of Sense 
Possible with These Sets. Practically No Interference Was Noticeable During the Experiments. 


Super-Heterodyne 


ation Service, New York City, Doing Quite 


Amateur Radio [n the Orient 


HE thought of the average amateur has 

been taken up with his own achieve- 

ments, and to a large extent he has 
ignored the foreign radio bug; in point of 
fact it can be said that he has hardly even 
stopped to think that there might even be 
such a thing. There is though, and some 
of those in Europe have recently brought 
themselves into the limelight. 

There are only a few others, perhaps, but 
they’re there. Who? The Oriental fan, 
novice, amateur or bug, whichever name you 
think suits him best. 

A recent trip to the Orient enabled me to 
get the idea that they were there. Limited 
time, though, rendered it practically im- 
possible to see any amateurs personally. 


By ROY A. ANDERSON | 


In Kobe, Japan, the first thing that struck 
my eye was a sign in English proclaiming 
a branch of a Tokio radio store. 

In Hong Kong I was fortunate enough 
to talk with a radio man. While legisla- 
tion there is far from being as lenient as 
in America, it is better than in China or 
Japan (remembering that Hong Kong is 
an English colony). 

Rather than tell my uninteresting experi- 
ences in rounding out little or no news I 
will give some extracts from some of the 
oriental papers, relating incidents which 
happened while I was on the other side. 

A Shanghai paper contained the follow- 
ing item: 

“At a meeting of the Shanghai Amateur 


Radio Society at the National Y. M. C. A, 
Tuesday, Professor C. H. Robertson, the 
vice-president, said there were several radio 
organizations in Shanghai among foreigners 
and Chinese, and suggestions had been made 
for a federation of all cf them, in order to 
put amateur radio effort on an_ inclusive 
footing.” 

From this item one can readily see that 
not only the foreigners—Americans, Eng- 
lish, etc..—but the Chinese themselves are 
interested in the game. The very fact that 
organizations have already been formed 
shows that it has been there, and even though 
legislation is unfavorable to the large major- 
ity, there are those who mean to stick 

(Continued on paye 620) 
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Carl W. 


ters, No. 1 for voice only and No. 2 for 
C.W. only. 

Both transmitters receive their plate sup- 
piy from a |, volt Emerson generator, 
employing as a filter system two 14-henry 
chokes and 1 mfd. condensers. This pro- 
duces a pure D.C. note for  transmit- 
ter No. 2 and the modulation is as nearly 
perfect as possible on transmitter No. 1. 
Positively no generator hum is noticeable. 

Transmitter No. 1 uses two 50-watt 
tubes in the Hartley circuit with the 
Heising system of modulation. The 
plate voltage in this case is cut down to 
850 volts by means of a field regulator. 
On 200 meters, this transmitter radiates 
38 thermocouple amperes. 

Transmitter No. 2 uses three 50-watt 
tubes in parallel using the famous 1DH 
circuit, 1,000 volts on the plates. On 200 
meters this set radiates from 5.0 to 5.5 
thermocouple amperes. 

The antenna is of the ordinary flat 
top “[” type, with an 8” cage lead-in di- 
rectly to the set. The masts are 55’ high 
and 55’ apart. The antenna is composed of 
eight No. 14 wires on a 14’ spreader, the 
actual: length being 50’ and actual height 
from earth 50’. 

A counterpoise “somewhat different 
from the conventional type is employed, 
consisting of 24 No. 14 rubber covered 
wires, 60’ long, lying directly on the earth. 

According to Hoyle, a counterpoise 
should give best results when suspended 
directly under the antenna and suspended 
10' to 15' above the earth. We tried this 
type and got fairly good results, but in 
an endeavor to eliminate the unsightly 
appearance by having a lot of wires sus- 
pended over the greater part of a small 
back yard, we placed eight insulated 
wires directly on the earth and were sur- 
prised at the result. We increased the 
number of wires until we reached 24 and 
found that this not only did away with 
the unsightly appearance of so many wires 
but actually increased the efficiency of the 
transmitters. 

In addition to this we employ a tuned 
ground composed of four 2” pipes driven 8’ 
into the earth. 


Gers, No. 9AAU employs two transmit- 


J. R. Watson’s 


Klenk’s Station 9AAU 


—— cane D 


A Weill Designed Station Which Has Been Heard In New Zealand, Canada and the Azores. 
Separate Transmitters Are Used For C. W. 


At this time the wires of the counter- 
poise are completely covered by grass 
and cannot be seen, doing away entirely 
with the unsightliness and also permits 
children/to play in the yard without in- 
terfering in any way with the wires. 

Two receivers are used: a Grebe CR-8 
and a home-made three-circuit  spider- 
web receiver. 

This equipment is housed in a small 
8x8’ shack in the rear of a 35’x70’ 
back yard. 

9AAU has been in existence for about 
2% years a 1-K.W. spark being first 
employed and replaced later by a 20-watt 
C.W. set. 

The new transmitters were installed 
in the early part of this year. Nothing 
of any great importance was attempted 
prior to this spring. Since March 15 
9AAU has been quite active and since 
the completion of the above described 
counterpoise, about June 1, 9AAU has 
been heard nightly and consistently. 


Two 
and Phone. 


9AAU was heard in May and June by 
F. D. Bell of Waihamo, Otego, New Zea- 
land and in the Azores in July by the 
Rev. A. F. Drake of the First Presby- 
terian Church of Orange, Texas. This 
Station has also been heard in Hawaii, 
Alaska, every district in Canada, Canal 
Zone, Panama, Cuba and in every State 
in the U. S. 

Every district including Canada _ has 
been worked during the summer. 

The best heard reports during the hot 
weather, July and August were from 
7SE, /7PZ, 6A0, 2PF, 1ERQ, IBS, 
1BOA, 2DAB, New Zealand and the 
Azores, and many others. 

The equipment, including receivers and 
transmitters, except of course the Grebe 
CR-8, were built by the operator who is 
15 years old. 


Cart W. KLEeNnK, “AR” Op. 
3148 Halliday Ave. 
St. Louis Mo. 


Station 3JU 


HE transmitter at 3} V, which is shown 
at the extreme left is a ten-watter, em- 
ploying the Stanley reversed feed-back 
circuit. The filter system consists of 14 jars 
with ammonium phosphate solution 2-mfd 
condenser, and a 5-mh. choke. Absorption 
modulation is used for local phone work. 
Radiation obtained is 1.7 hot-wire amperes 
on straight C.W. and 1.2 amperes on phone. 


We ream svar ievensensnacenecorecanravonensaannyseuneetanstnnnseyscteKtns so MOnUATES/NETEONOEOEAEN/ PRS ORRDEOEABLEREREN REL T TOBE 


This Well Laid Out Station Comprises a 10-Watt 
Transmitter and Standard Regenerative Receiver 
With Amplifier 


sn ear een nennnetarssguueransnepacansuevereettaneetaee® 


The aerial is a five-wire cage, 80’ long 
and 50’ high. It is tapped in the center and 
a 6” cage leads directly to the instruments. 
An eight-wire fan counterpoise is located 
20’ below. 

A three-circuit variometer receiver, with 
two steps of audio freqeuncy amplification is 
used. Amateurs in every district but the 
sixth have been copied through the Magna- 


vox. 
J. R. Watson. 
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He Had No Success Whatever Crystallizing the Limburger Cheese After It Had Been Boiled. It Would Not Form Itself Into Crystals. 
Slabs of Limburger Linoleum and Soup, But it Would Not Form C 
Foundations of the House 


O receive a message from Mars has 

long been.the hope of many of our 

eminent scientists, for it is known that 

the planet has an atmosphere capable 

of supporting human life, although it 
is believed—because the weight of a given 
mass at Mar’s surface is only three-eights 
of the weight of the same mass at the sur- 
face of the earth—the men of Mars must be 
very much larger than the men on our earth. 
Certainly they would be far larger than Mr. 
Ithuriel Duff, of 564 Sausage Street, Hobo- 
ken, N. J., for he is what one might justly 
call a mere shrimp. And yet, small as 
Mr. Duff is, his is the honor—as he himself 
admits—of having received the first message 
by radio from Mars. 

There is no doubt in my mind that Mr. 
Duff did receive such a message, and on a 
crystal set, for the facts were given me by 
an official of a state institution. This off- 
cial was a large muscular man and he wore 
a uniform with a cap to match, and I 
always believe anything a man in a uniform 
tells me. This official’s name is Casey— 
Michael Francis Xavier Casey—but he is 
called Mike for short. By his intimate 
friends he is addressed as Bum-nose Mike, 
but this is only because at one time he was 
a prize-fighter and one of his opponents, as 
Mr. Casey himself says, gave him a “biff on 
the smeller.” But that has nothing to do 
with the amazing discovery of Mr. Duff. 

I found Mr. Casey, when I went to in- 
terview Mr. Duff on behalf of the Upper 
Flushing Scientific and Annual Clambake 
Association, most agreeable. His uniform 


was of a greenish brown cotton stuff, and 


By ELLIS PARKER BUTLER 


Author of “Pigs Is Pigs” 


stals. 


on his cap and the flap of the collar of his 
coat was a number—number 47, in fact— 
in what at first seemed to me gold num- 
erals. I later decided they were not gold 
but only brass, either highly polished or 
gold-plated. 

“Mr. Casey, sir,” I said, “I have come to 
interview that distinguished radio scientist, 
Professor Ithuriel Duff, on behalf of the 
Upper Flushing Scientific and Annual 
Clambake Association. While we have 
read rather complete accounts of Professor 
Duff's discoveries, and several papers on 
them have been written by our members, 
and read at our meetings, a dispute has 
arisen among us, and I have been delegated 
to interview Professor Duff and get the true 
facts. 

“It seems, Mr. Casey, sir,” I continued, 
“that some doubt has arisen whether Pro- 
fessor Duff actually heard from Mars itself. 
As you know, sir, the eccentricity of the 
orbit of Mars is very much greater than that 
of the orbit of the Earth, being 0.093 as 
compared with 0.017, less the usual 2 
per cent off for cash in ten days, and this 
has led some doubting minds to hold that— 
the refraction of the ether wave being in 
inverse ratio to the normal vote for 
Bryan on Tuesdays not falling on Sunday— 
Professor Duff really received a message 
from one of the moons of Mars, and not 
from Mars itself. 

“You are undoubtedly aware, Mr. Casey, 
sir,” I said, “that the two moons of Mars 
were discovered by Professor Asaph Hall 
in Wahington in 1877, conformably to the 
prediction of Kepler, and realizing the fan- 
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The Great Radio Message From Mars 


It Formed Ropes and 
1 It Formed Odors So Strong that the Roof Flopped Up and Down and the 
alpitated, But it Would Not Crystallize. 


cies of Swift and Voltaire.” 

“Is that the Swift that has the big slaught- 
er house in Chicagy?” asked Mr. Casey. 
“No, Mr. Casey, sir,” I said. 

“Then I don’t know him,” said Mr. Casey. 
“Do you know Mr. Swift of Chicago?” 
asked politely. 

“No,” said Mr. Casey, “I don’t know 
him neither. I don’t know no Swifts, and I 
don’t want to know no Swifts. I don't 
want to know nobody; I know too many 
folk already.” 

“But you no doubt do know, Mr. Casey, 
sir,” I said, “that the inner of the two moons 
of Mars, Phobos, revolves in less than eight 
hours, so that to an observer on the planet 
it rises in the west and sets in the east; 
while the outer moon of Mars, Daimos, re- 
volve in thirty hours, so that it appears 
nearly stationary for a long time.” 

“Have ye got a chew of tobacco in yer 
pants ?’”’ asked Mr. Casey. 

“No,” I said, “but you can easily see that 
this fact indicates that radio waves coming 
from the moon Daimos would be audible 
for a longer time than those from Mars or 
from the moon Phobos, because the moon 
Daimos moves slowly, while Mars re- 
volves—” 

“I'd give me left ear for a chew of 
tobacco, that I would!” said Mr. Casey. 
“P’s’nally I like the soft kind. The dry kind 
chews longer, but the soft kinds spits freer. 
I was always a great one for spittin’! I 
says to me wife, many’s the time, ‘What fun 
does a man get out of chewin’ if he dont 
spit?? Now, when it comes t’ cigars— 

(Continued on page 596.) 
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Broadcasting Has Been the Stepping Stone for Many a Good ‘‘Ham.” 


From the 


Romantic Little Shack in the Back Yard, They Have, fot the Day at Least, 
Stepped Into Professional Boots. 


T is said that Alexander Graham 
Bell, inventor of the telephone 
ordered his telephone taken from his 
residence because the ringing annoyed 
him. Years ago, when Henry Ford 
drove his first flivver on the streets of his 
home town, he had the road all to him- 
self as far as “horseless carriages” were 
concerned. Today, no doubt, Henry, 
driving about the streets, is sometimes 
tempted to cuss the frequency of cheap 
flivvers that jam the public thoroughfares, 
though all of his own manufacture. 
Likewise, just a few years ago the 
amateur operator could sit down and 
pound the brass at any hour of the day; 
no one cared whether he was accurately 


set on 200 meters or more, but today he 
must adjust his working hours to suit 
a great multitude of people who jam the 
ether in the evening hours, cruising about 
from broadcasting station to broadcasting 
station, driving through the fairyland of 
radio music on cheap receiving flivvers 
designed and constructed in lots of a 
hundred thousand by the self-same oper- 
ators. 

The amateur, as chief radio engineer, 
manufacturer, inventor, salesman, pro- 
prietor of the retail store, or technical 
editor, has built these receivers, or sold 
them or supplied the parts and instruc- 
tions for building them. 

Henry Ford built the flivver and now 


Although the 
Majority of 
Broadcasting 
is Weak Stuff 
When Com- 
pared to the 
Swing of a 
“Brass Pound- 
er,” We Are 
All Interested 
in the Baseball 
Scores, Prize 
Fights and Oc- 
casional ‘‘Good 
Dope” That is 
Transmitted. 
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The Amateur’s Huge Gain from Broadcasting 


By [. R. TANNEHILE. 


is rated as the world’s wealthiest man. 
Has the amateur realized anything from 
the great broadcasting boom that he him- 
self fathered? 


WAITING FOR THE PARCEL 
POST MAN 

Do you remember, Brother Amateur, 
a few years back when you needed a 
new part for your transmitter or receiver, 
how hard it was to get it? There were 
radio stores in a few of the larger cities, 
but in other sections of the country, no 
matter how badly you needed the ap- 
paratus, you were obliged to forward 
your order and subsequently make many 
anxious trips to the Postoffice before the 
thing finally arrived. There was one 
fellow who made his own variable grid 
leak, but he always had a suspicion that 
he wasn’t getting the results he should 
reasonably expect. Therefore, he de- 
cided to purchase a variable grid leak 
and compare the results from it with the 
results he obtained from his pencil 
marks. At that time there was only 
one variable grid leak on the market, 
the price of which was $3. He ordered 
it in October and the following March 
received a letter from the manufacturers 
saying there was insufficient demand for 
variable grid leaks and they had decided 
to quit making them! 

Today, there is a radio shop in every 
town of any size; they all sell variable 
leaks for less than a dollar. And when 
you blow up a five-watter these days vou 
don’t have to wait six months while the 
manufacturer’s glass-blower recovers 
from the influenza. The broadcasting 
craze has financed a very convenient 
radio service shop in your home town. 


SHOWING COUSIN JOE THROUGH YOUR 
: STATION 


Remember how it used to be when 
cousin Joe or uncle Al came to visit 
and wanted to see your radio set? You 
proudly showed them the old spark set 
and then the receiving transformer and 
the crystal and they wanted to hear 
something. So vou tuned in the Arl- 
ington time signals and told them that 
(Continued on page 596) 
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The Autoplex Circuit 


By M. L. MUHLEMAN, A.M.I.R.E. 


N the development of anything im the 

world of science. progress depends greatly 

on the theory of its operation. Branching 

off from the presented and much too 

often accepted theory usually has its 
difficulties. 

It seems that there is a tendency for all 
those who have investigated the peculiarities 
of super-regeneration, to follow only the 
beaten path of the basic theorization. With 
good reason, however, since valid proof has 
been given for the action so admirably con- 
ceived and explained by Major Armstrong.* 
Any particular development or new theory, 
it is felt, should at least be presented so that 
it may be studied by all. That is the prime 
purpose of this article. 

It is not the author’s intention to disprove 
the theory but to point out that under the 
proofs given, other actions are possible, 
these actions coinciding as well with the pe- 
culiar functioning of the receiver. Since 
no opportunity has been afforded for sub- 
Stantiating the statements in the form of 
checking the actions by the use of laboratory 
equipment, the statements made can only be 
taken as speculative. All points taken into 
consideration are based primarily on the re- 
sults of past investigations and secondarily 
on the perceived actions of the simplified 
form of circuit worked out during the ex- 
periments, and described ih this article. 

For the sake of consistency, the primary 
description of the simplified receiver will be 
interwoven with the outline of the by- 
theory until that point is reached where both 
receiver and by-theory are comprehended. 
A more general description of the circuit 
and its component values will then be taken 
up. 


*Proc. 1. R. E., August, 1922. 
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Fig. 4 


A Conventional Form of One Tube Super-Regen- 
erative Receiver, Utilizing Tuned Plate Regenera- 
tion, 


Front View of 
the Autoplex 
Receiver Built 
by the Author. 
There Are but 
Two Operating 
Controls. 


In order to refresh the reader’s mind on 
the basic theory; in an original super-regen- 
erative receiver there is included a circuit 
capable of producing low frequency oscil- 
lations. This consists usually of two induc- 
tances of large values shunted by fixed or 
variable capacities. A simplified form of 
such a circuit is shown in Fig. 1. 


LTHOUGH one of the most 
Avexasitive the Super Regenera- 

tive circuit developed by Ma- 
jor E. H. Armstrong, did not meet 
with great popularity among the 
amateurs. Immediately after its 
appearance in the various radio 
publications, a great number of ex- 
perimenters tried the circuit but 
seem to have abandoned it after a 
short trial. However, some experi- 
menters foreseeing the possibilities 
of this sensitive system, kept on 
working and obtained remarkable 
results with Super Regenerators of 
various types. 

We are pleased to present to our 
readers a simplified form of Super 
Regenerator Developed by Mr. M. 
L. Muhleman who has been work- 
ing on this circuit for a long time. 
In the accompanying article, are 
given all the necessary data for 
the construction of a similar set 
which is very sensitive and easy to 
operate, having only two controls. 
We shall be glad to hear from those 
of our readers who try this receiver 
and we shali publish in subsequent 
articles more information about 
this ideal single tube set. 


a 


In the basic theory of super-regeneration 
it is stated that the low frequency oscilla- 
tions produced locally are impressed upon 
the grid of the vacuum tube and, having al- 
ternate positive and negative values, so 
effect the grid-filament circuit as to make it 
periodically of positive and negative resist- 
ance. During the periods at which the grid- 
filament circuit is of negative value, not 
only is there a negative resistance offered 
to a signal frequency impressed on the cir- 
cuit, but due to the regenerative action of 
the circuit proper, this signal current is free 
to build itself up to an enormous value. The 
self-exciting characteristics of the circuit 
are held in check by the periodic manifes- 
tation of the positive halves of the low or 
variation frequency, which change the re- 
sistance of the grid-filament circuit to a 
positive value. This value in either case is 
dependent upon the amplitude of the varia- 
tion frequency. These actions are pre- 
sumed to take place within certain time in- 
tervals, they being in relation to the fre- 
quency of the oscillations produced by the 


low frequency generator. The illustration 
of Fig. 2 gives a clearer conception of the 
action described. 

A sister theory of super-regeneration ex- 
cludes the mention of negative resistance. 
mainly because it is elusive to the under- 
standing and highly theoretical in its char- 
acter. However, the conclusions remain 
practically the same. In short, we are told 
that the variation frequency tends to peri- 
odically shift the locus of the tube action 
from one to another point on its characteris- 
tic curve; a form of bias if you please. For 
an example, during the negative half of the 
variation frequency the grid voltage is 
changed so that the tube is operating along 
the portion of the curve for which no grid 
current flows. At this locus the character- 
istics are such that the tube is free to re- 
generate in the usual manner, and continue 
to do so until the variation frequency goes 
positive, thereby shifting the locus to a 
point where, as you please, the tube becomes 
operative, or the efficiency becomes s9% low 
as to represent a positive resistance or 
“damping” in the grid-filament circuit. Thus 
at the end of each negative cycle of the 
variation frequency the tendency of the.cir- 
cuit to become self-exciting is defeated by 
the introduction of a positive cycle or damp- 
ing effect. 

A complete study of the theory of super- 
regeneration leaves the individual confident 
that long distance reception should be pos- 
sible. This has been accomplished in a num- 
ber_of instances but the usual super-regen- 
erator falls short on this point. 

It was the search for long distance re- 
ception that led to the by-theory and 
the design of the simplified circuit. During 
the period of experimentation a three-circuit 
regenerative receiver in conjunction with 
one stage of audio frequency amplification 
was taken as a standard to work up to. 
Holding in mind that “simplicity is the key- 
note of efhciency,” attempt was made at re- 
ducing the number of parts used in the first 
receiver, the circuit of which is shown in 
Fig. 1 

The results of the experiments with this 
circuit proved conclusively a number of 
facts. First—that long distance reception 
was an impossibility no matter what form 
of collective agency was employed (due prin- 
cipally to shock excitation produced by local 
stations). Second—that the type of collec- 
tive agency used for the reception of nearby 
broadcast and amateur stations mattered 
little. A ground connection was sufficient 
and fair results were had without any col- 
lective agency whatsoever. Third—that the 
circuit had a broadness of tuning that made 
it unsuited for reliable reception. The varia- 
tion frequency was bothersome as_ well. 
These experiments covered a period of two 
months. 

Further experiments were then carried on 
in an attempt to overcome the difficulties 


which presented themselves in the first 
series. Since no advantage was gained by 
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During the Negative Halves of the Variation Fre- 
quency Free Oscillations Impressed on the Circuit 
Are Considerably Amplified. 


Radio News for November, 1923 


employing a low variation frequency (being 
detrimental to clear reception) the values of 
the capacities across the low frequency in- 
ductances were decreased and finally elimin- 
ated. The by-pass capacity shunting the 
loud speaker was found to be unnecessary 
and also eliminated. The circuit thus 
resolved itself into the form shown in Fig. 
3, Where the coupling of the low fre- 
quency inductances was of importance be- 
fore it was now a minor consideration. This 
circuit proved superior to that of Fig. 1. 
Reception was possible from greater distan- 
ces. The variation frequency was noticed 
only when its presence was remembered. A 
little better success was had with the tun- 
ing, it being considerably sharper. At the 
termination of the experiments with this 


a to e 
collective 
agency 


oe 


* 11-1250 


ie 


— 
= 
vee 
= 
= 


Fig. 3 
Better Results Were Obtained by Eliminating All 
Lump Capacity in the Circuit. 


modified circuit, no coupling at all was used 
between the two low frequency inductances. 

Without covering needless details, another 
modification was made in the form of elim- 
inating one of the low frequency inductan- 
ces, thus producing the circuit shown in Fig. 
4. This was quite a radical change but 
proved to be of worth. There were now but 
two controls, the rheostat adjustment being 
of little importance. Better opportunity was 
afforded for studying the characteristics 
of the circuit. This arrangement worked 
very nicely and proved superior to 
the previous circuit in both district recep- 
tion and clarity of signals. The volume ob- 
tained wds about the same. No other col- 
lective agency was employed aside from a 
ground connection, 

During the experiments with the circuits 
of Figs. 3 and 4 it was found possible to 
receive the long wave arc stations. The low 
frequency oscillator inductances were of 
course responding to these higher waves. 
The most interesting point though was that 
the variation frequency was present at all 
times during their reception and that con- 
siderable amplification was being obtained. 
It was here that exception was first taken 
to the basic theory of super-regeneration. 
The application of a number of points 
brought forth by Major Armstrong in later 
experiments with super-regeneration cast a 
bit of light on another angle of conception. 
In the early part of 1922 oscillograms were 
taken of the electrical impressions in a super- 
regenerative circuit. These when developed, 
showed interesting phenomena, the most im- 
portant of which was the presence of radio- 
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Eliminating the Plate H.C. 


Overall Efficiency of the Circuit. 


A Rear View 
of the Auto- 

lex Receiver. 
‘wo Variome- 
ters and a 
Large Honey- 
comb Coil Are 
the Main Fac- 
tors. 


frequency oscillations during the negative 
halves of the variation frequency. These 
free oscillations manifested regularly and 
proved conclusively that during the negative 
halves of the variativa frequency the circuit 
was self-exciting. This phenomenon, how- 
ever, as Major Armstrong explains,* is well 
in accordance with the theory originally 
given, the proof being in the fact that the 
free oscillations produced during the nega- 
tive cycles are comparatively small in rela- 
tion to those produced by a signal fre- 
quency. Further proof than this cannot be 
given, therefore this action taking place is 
open to varied conceptions. The author 
wishes to point out two actions that will 
apply themselyes in both theory and practice. 

It will be remembered that with the 
changing of the low frequency oscillations 
from positive to negative, the resistance of 
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Local Free Oscillations Occur During the Nega- 
tive Cycles of the Variation Frequency. 


the grid filament circuit is periodically 
changed. Of more importance, the locus of 
the grid voltage curve is shifted for each 
cycle of the variation frequency. If the cir- 
cuit itself is so adjusted (by means of the 
variometers—See Fig. 3) as to oscillate at 
radio frequency while the variation fre- 
quency is on a negative cycle, the radio fre- 
quency oscillations would be checked at each 
positive cycle of the variation frequency. 
As a continued action this would produce a 
series of radio-frequency groups, a group 
for each negative cycle of the variation fre- 
quency. These groups would change in am- 
plitude due to the damping effect on the 
grid-filament circuit of the varying negative 
half of the variation frequency oscillations, 
as they progress from zero to zero ampli- 
tude. Such a production is shown graphic- 
ally in Fig. 5. 

We have, therefore, a circuit continually 
oscillating at two distinct frequencies, 
namely a radio frequency controlled by the 
inductance values of the two variometers and 
a low frequency controlled mostly by the 
L-C of the large inductance and partially 
by the value of the two variometers. It is 
evident that the radio frequency oscilla- 
tions are periodic, appearing in the cir- 
cuit only during the negative halves of the 
variation frequency, their duration relative 
to the time period of one negative half of 
the variation frequency and their amplitude 
changing as the negative half of the variation 
frequency progresses from zero to its peak 
and back to zero. (See Fig. 5.) 


*Proc. 1. R. E., August, 1922. 


It is possible that the frequency of the 
free oscillations is varied during the course 
of the negative halves of the variation fre- 
quency, since the grid voltage varies in ac- 
cordance with the progression of the nega- 
tive cycles. Whether such a condition is 
present or not is not of major importance. 

Another means by which a speech fre- 
quency can be received when such an action 
is taking place, may be understood by refer- 
ring to the theory of “Homodyne” or zero 
beat reception. For zero beat reception of 
speech and music a radio-frequency oscillation 
is locally produced which equals in fre- 
quency that of the incoming carrier wave. 
These two frequencies nullify each other in 
the circuit proper and leave but the audio 
frequency component of the original wave. 
This type of reception has been impractical 
due to small and uncontrollable variations 
in either the radio frequency carrier wave 
or the locally produced frequency—in either 
case producing a beat note. In other words 
the zero beat position is most difficult to hold. 

Presume though that we have a circuit 
in which is produced a variation frequency 
of 12,000 cycles and in which free oscilla- 
tions occur during every negative cycle. 
Should a carrier frequency of 1,000,000 
cycles be impressed on this circuit and the 
frequency of the locally produced free oscil- 
lations be raised to the same value by ad- 
justing the constants of the circuit, it is evi- 
dent that these equal frequencies would 
counteract each other and produce zero beat, 
leaving but the audio frequency component 
of the carrier wave. If either the carrier 
wave or the local free oscillations could 
change in their frequency so as to differ by 
so much as a sub-audible or audible fre- 
quency there would be the tendency to the 
formation of a beat note. In another form 
of receiver a beat would be produced but 
in this arrangement it is immediately 
checked. This can be understood by refer- 
ence to Fig. 6 where a time period of 
2/12,000 of a second is represented. It is 
seen that the free oscillations for. one nega- 


(Continued on page 656) 
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set. In some cases the set may be a com- 
bination of variometer and condenser, using 
the variometer in the plate circuit and the 
condensers in the primary and secondary 
circuits and is perhaps the ideal arrange- 
ment where preference is not desired be- 
tween phones, sparks and C.W. signals, as 
it combines high signal strength with a 
fair degree of selectivity. 


Pointers for the New Amateurs 
—" By A. a — 3BI0 
SzA poy Pat 
= te 4 © 


Eb 


The Work of Louis Falconi in the Amateur Field is Well Known from Coast to Coast. He Grabbed 
the Hoover Cup Last Year, Which is Enough to His Credit to Make the Newcomer Desirous of 
Emulating his Successful Career. We Would Be More Than Proud to Own Such a Station as SZA 


OOKING over the various Radio Ma- 
gazines and papers of today, the old 
timer naturally wonders how far this 
thing is going, while the new ama- 
teur’s head is filled with such an array 

\f circuits, instruments and technical material 
that he knows not what to do, what to select 
or what to expect. 

It is for the benefit of the latter that this 
article is written, and in it I will endeavor to 
point out in a non-technical way some of 
the whys and wherefores of radio receiving 
as it applies to the general amateur. 

The best thing that any beginner can 
tackle is the Armstrong regenerative three- 
circuit tuner arranged especially for amateur 
wave-lengths. Such an instrument, plus one 
stage of audio amplification, is the recog- 
nized standard in receiving and all other 
instruments and circuits should be compared 
to it in signal strength, selectivity and dis- 
tance, combined with its ability to give con- 
sistant, everyday service with the minimum 
of trouble and expense before setting up a 
how! that something “new” has been dis- 
covered. 

There are several circuits more sensitive 
than this, among which may be mentioned 
the Super-Regenerator in any form, the 
Super-Heterodyne and Radio Frequency 
Amplification in its several forms. 

While each of these has its place in 
radio communication, the beginner should 
never attempt them until he has thoroughly 
mastered the operation of the standard re- 
generative set and positively knows that 
his location and ability will allow something 
more sensitive to be used to advantage. 

The above is in no manner intended to 
discourage experiments, for these are to 
many the very life of radio, yet unless one 
has a good standard to go by, it will be 
impossible for him to tell if he is progress- 
ing or retrograding in the four - principal 
points i.e., signal strength, selectivity, dis- 
tance and consistency. 

The design of the regenerative set itself is 
very important, but for all general amateur 
purposes, this narrows down to the usual 
three-circuit (tuned primary, secondary and 
plate) type. Let those who will boost the 
single circuits and other freak arrangements, 


but the real amateur who goes ahead and 
works day in and day out through many dif- 
ficulties is usually found with the three- 
circuit arrangement. True, it requires a 
little more skill to operate such a set, but 
where is the real ham who does not take 
pride in exhibiting his skill and securing 
superior results? 

There are two types of three-circuit re- 
g_nerative tuners in common use today. The 
first of these types is the variometer tuned 
sets and the other, the condenser tuned sets. 
Both are excellent for their purpose, the 
variometer sets being exceptionally well suit- 
ed to maximum signal strength from spark or 
phone stations, while the condenser tuned 
sets are unexcelled for the reception of C.W. 
signals and are capable of the highest selecti- 
vity possible to obtain with a regenerative 


If SZA Isn't the “Condenser’s Power Factor” We'll Burn Qut Our 50-Watt Bottle. 
Where It Should Be and Nothing That Is Unnecessary. Note the Hoover Cup Atop the Receiver Cabinet. 


In determining the efficiency of any pres- 
ent day set, atmospheric conditions ard lo- 
cal electrical disturbances must be considered 
and the amateur will do well to take into 
consideration the fact that in most cases 
there is usually enough static, etc., to make 
the reading of very weak signals almost, if 
not entirely, impossible when a_ standard 
regenerative set, plus one stage of audio 
amplification is used. Therefore, so far as 
the set is concerned there is very little or 
nothing one can do that will make these 
weak distant signals readable through the 
prevailing disturbances, as each increase in 
sensitivity of the set either for distance or 
loudness will also increase the static or other 
disturbances in the same or greater pro- 
portion as the signals are increased. Your 
personal skill in operating the set and its 
careful construction will determine how far 
you can receive under given atmospheric con- 
ditions or local electrical interferences and 
no further increase in sensitivity will allow 
you to receive further under the same con- 
ditions. 

Often during the winter months, and oc- 
casionally at other times, atmospheric con- 
ditions are such that the faintest signals 
are not interfered with and at such times 
sets of greater sensitivity may be used to 
advantage for distant reception. 

The first and most practical addition to- 
wards increasing the sensitivity of a regen- 
erative set is the single-stage tuned radio 
frequency regeneration. Such a set offers 
very little more expense and tuning difficul- 
ties than the regular regenerative sets and 
no additional instruments are required ex- 
cept the tube, tube-socket and rheostat. Us- 
ing a good radio frequency tube, such as the 
UV-199 operated from a 6-volt battery with 
a 60-ohm rheostat on the negative filament 
side, UV-200 as the detector with a 4-ohm 


Everything Placed 


! 
V 
3 
t 
E 
f 
. 

( 


ae 


Radio News for November, 1923 


rheostat on the positive side and a 201-A as 
the audio-frequency tube with a 10-ohm 
rheostat on the negative side will make as 
sensitive a set as can well be used to ad- 
vantage under average conditions. These 
sets are noted for their quietness of opera- 
tion, simplicity of construction and operation 
and excellent selectivity, and will when at- 
mospheric conditions permit, allow a some- 
what greater range to be covered than can 
be accomplished with the standard regen- 
erative set. 

In building such a set you should always 
be ready to compare the results directly with 
the standard regenerative set on the four 
yital points of signal strength, selectivity, 
distance and consistency and never consider 
your work through until the ..cw set has 
proven superior on all points. 

The present day development of radio fre- 
quency amplification at amateur wave-lengths 
has not progressed far enough to be called 
at all successful or desirable after the first 
stage is passed. Besides the losses in the 
stabilizers we must either use transformer 
coupling between the stages or else tune 
each stage separately, neither of which is 
practical or desirable in a set for amateur 
communication, although there is room for 
much experimenting here, but the exper- 
jmenter is cautioned to be sure of his ground 
before any big claims are made for more 
than one stage of radio frequency ampli- 
fication at amateur wave-lengths. 

The reflex circuits belong to the broad- 
cast listeners and even then should be con- 
sidered only in connection with portable sets 
or where it would be impossible to use a 
radio and audio frequency of the same 
number of stages with separate tubes. 

The same line of thought should be ap- 
plied to the rest of the “new” circuits that 
are making their appearance almost daily, 
for as a rule their value is nil. 

The recognized acme of perfection in the 
matter of short-wave reception is the Super- 
Heterodyne. Unfortunately this receiver is 
too complicated and expensive and requires 
too much skill to operate for the great ma- 
jority of amateurs, and like all other sen- 
sitive receivers its long distance ability de- 
pends almost entirely upon atmospheric con- 
ditions after the operator has learned to oper- 
ate it, and the faintest static heard in a re- 
generative receiver will be uncomfortably 
loud in the Super-Heterodyne. However, for 
special test purposes or for use when static 
is nil, the Super-Heterodyne is recommended 
to the advanced amateur. 

The only circuit of merit for amateur 
reception that has appeared in the last two 
or three years is the Super-Regenerator, 
yet for several reasons this most wonderful 
contribution of Mr. Armstrong's has not 
met with general favor, especially in cities 
where receiving sets are thick and power 
line disturbances are to be contended with 
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The First Amateur Had His Troubles, and “a Was Almost Impossible on Account of Local 


and the Super-Regenerative might be termed 
the set for the country or small village 
where one is not liable to be disturbed by 
local electrical power or to disturb his next 
door neighbor’s receiving. In such a role 
the Super-Regenerator will be a very valu- 
able addition to a regenerative set and should 
be considered first of all in preference to 
any form ¢f radio frequency or other forms 
of communication. 


Like all other extremely sensitive devices, 
it can be used only to advantage when at- 
mospheric disturbances are low. Unlike 
radio frequency amplification, its efficiency 
increases greatly as the wave-length is de- 
creased, which makes it especially suited to 
the reception of short wave-lengths. There 
are several forms of super regenerative cir- 
cuits, all of which will give a “Super” ef- 
fect to a more or less extent, some of which 
give very loud signals with lots of noises 
while others give a weaker signal with much 
less noise and much greater distance. For 
all practical amateur needs the single tube 
method, aided if desired by one stage of 
audio frequency amplification, is by tar the 
best. Nothing better has yet been found to 
take the place of the oscillators than the 
large honeycomb type of coil shunted by 
condensers, and for amateur purposes the 
UV-201A tube working at a plate potential 
of between 45 and 90 volts is very desirable 
and should be used wherever possible. 

The super-regenerator is especially suited 
to and recommended for distant dayhght re- 


Some Amateurs Start Early, and Quickly Learn How to Tune a Set. This Young Chap Can Tune in 
a Bedtime Story All by Himself, 


ception of amateur C.W. or phone signals, 
but it must not in any way be considered 
as taking the place of a regenerative set, 
but simply as a very valuable attachment 
thereto, to be used only when conditions per- 
mit or warrant. 

No circuit will decrease static to any con- 
siderable extent, in the common meaning of 
the word. Any circuit that actually de- 
creases static also decreases signal strength, 
and the amateur 1s especially cautioned to 
step shy of all circuits that claim to reduce 
it. It is impossible to make a set cover the 
same or greater distance than can be cov- 
ered by an ordinary reenerative set and 
decrease static at the same time. 

The problem of radio today is not to de- 
Crease static, but to secure a greater ratio 
of signal strength to static. and some head- 
way has been made in this respect on the 
long-wave high power stations where abun- 
dance of signal strength 1s available, but for 
amateur purposes they may be considered 
nil. 

Directional 


aerials will give greater 


ratio of signal sivength to static provided 
the source of static is not in the same di- 
rection. The beverage wire is perhaps the 
best of these, although unfertunaiely many 
have not the room te erect them as this 
wire must be at least 600' long betore any 


marked improvements will he noticed at 


200m. 

The great majority of amateurs have to 
resort to loops for ir directional effect and 
the reduction of static, and at amateur wave- 
lengths most of the benefits of the loop are 
often thrown away in an attempt to use 


multi-stage radio amplification, when for 
all practical purposes better results could 
be obtained with a simple regenerative set 
or the regenerative tuned radio frequency 
plus one good stage of audio frequency am- 
plification. However, so far as static is con- 
cerned the loop is of little advantage. True, 
less static will be received on a loop than 
on an aerial, but less signal strength too 
will be received and the ratio of signal 
strength to static as applied to distant sig- 
nals will be practically the same in most 
localities, and actual benefits may be de- 
rived only when the source of static is at or 
near right angles to the direction from which 
it is desired to receive. Unfortunately, in 
most localities static generally seems to come 
from all directions with practically equal 
intensity and the amateur should noi expect 
much advantage in this respect by the use of 
a loop. 
(Continued on page 626) 
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Radio Entertains Boy Scouts.at Camp Glen Gray 


By GILBERT BONNELL 


Address System made the announcements at 
the Willard-Johnson fight audible to 74,000 
fight fans. The horns uniformly and dis. 
tinctly carry the amplified voice or music 
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Station. 


A Typical Scene At Camp Glen Gray, Where Many Boy 
Scouts Spend Their Summer Vacations. 
Has Been Shown In Radio As May Be Surmised From This 
Photo of Two Scouts Listening To Some Distant Broadcast 
© Western Electric Co. 


Considerable Interest 


ADIO is the great boon for boys, 
particularly those who are members 
of the world’s largest boys’ organi- 
zation, the Boy Scouts. Boys are 
ardent radio fans; they find rare 
enjoyment and entertainment in the ether; 
they sport with its waves, as do skilfull 
swimmers in the sea. 

A notable example of how radio plays 
a leading part in the program of the camp 
day is at Camp Glen Gray, the Montclair 
Council Camp in Bergen County, New Jer- 
sey. There in the Ramapo Hills where the 
red man’s watchfires once gleamed is the 
campfire of the first Boy Scout troop organ- 
ized in the United States. 

Around that campfire the Boy Scouts of 
Montclair, Glen Ridge and Nutley, nightly 
gather and listen to the voices of invisible 
singers miles away across the mountains. 
As a matter of fact, the boys could as 
easily hear the singing in any other part of 
the camp, for radio programs are made 
clearly and distinctly audible over all of Lake 
Vreeland and the full length and breadth of 
the camp situated on the lake shore. This 
is accomplished by means of the Western 
Electric No. 3 Public Address System which 
P. M. Rainey and R. M. Hatfield of Mont- 
clair brought to the camp where their sons 
are sojourning. 

This Western Electric No. 3 Public 
Address System, while compact, is capable 
of amplifying radio reception some several 
thousands of times without distortion. It 
is a vacuum tube amplifier similar to, but 
smaller than the one which made President 
Harding’s inaugural speech audible to the 
largest assemblage that ever heard a speech 
of the kind. It is mounted in a hardwood 


cabinet containing an insulating panel upon 
which are mounted four vacuum tubes and 
the necessary transformers, resistences, con- 
densers, switches, etc., for three stages of 
amplification. 

The public address system may be used 


Quite Musical. 


Here Is “Dave” the Colored Cook At Camp Glen Gray, Who Is 
By the Use of a Western Electric No. 3 Public 
Address System and a Loud Speaker, He Fills the Camp and Sur- 
roundings With the Good Old Negro Tempo of His ‘‘Coon Songs.” 

© Western 
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to amplify radio received programs 07, when 
connected with the microphone, it may be 
used to amplify local speeches and vocal 
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Hearing Radio Concerts 
Through Your Teeth 


HE OZOPHONE, a new instrument 
invented by H. Gernsback, makes it 
: possible to make the near deaf and 
= those hard of hearing enjoy concerts 
= THROUGH THEIR TEETH. The instru- 
= ment has been demonstrated befcre scien- 
tific bodies and institutions for the deaf in 
New York City. Read about this latest 
scientific marvel in the November issue of 
SCIENCE AND INVENTION. 


Radio Articles in November 
Science and (nvention 


An Efficient One-Tube Portable Radio Set, 
By H. E. Hayden. 
Radio for the Beginner—‘‘One-Wire Ae- 
rials.” By Armstrong Perry. 

Short-Wave Broadcast Relaying. 

Radio on French Trains. 
2 The Cockaday Circuit—-with Full Details. 
= The R.C. Detector and Two-Step Amplifier. 
= Crystal Detectors, By A. P. Peck.- 

All Wave Reinartz Circuit, By Kenneth 
Harkness. 


Look for the Gold Cover 


and instrumental music. A group of horns is 
mounted on the balcony of Mothercroft, the 
recreation hall at Camp Glen Gray. These 
horns are exactly the same as those used 


in the Yankee Stadium when a _ Public 
over the area it is desired to cover at the 
camp. 

Camp Glen Gray was established in 1917 
by “Uncle” Frank F. Gray who organized 
what is the oldest Boy Scout C troop in this 
county, Troop 4. The camp is located on the 
shore of a lake in the Ramapo Hills about 
four miles from Oakland, New _ Jersey, 
This section of the country was deserted in 
49 by the settlers who went to California 
in the gold rush. Today it is a veritable 
forest primeval. The camp consists of a 
spacious mess hall and_ kitchen, a large 
recreation hall, the hospital, the director's 
cabin, a store and long streets of tents. Each 
boy has a tent all for himself. 

A wash house with running water, and a 
latrine complete the camp. 

The camp is governed by the boys. They 
have their own mayor and ward leaders. 
“Co-operative discipline” is a feature of the 
boys’ form of government. 

They can take an all day hike on their 
own land for the Montclair Council Camp's 
tract covers approximately 600 acres. 

The Cannon Ball Road—so called because 
the Tories in yesteryears hauled cannon balls 
over it from Pompton to West Point— 
passes through the property. Today the ruts 
worn by the wheels of the Tories’ carts are 
obliterated; the old road is but a trail lead- 
ing to the Lookout from which on a clear 
night the lights of Manhattan Beach can 
be easily seen. 
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Station 2BGM, New York Cits 
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You Know Mr. Inman in Front of the Key, ‘ie. eat oe : 
Meet Him Behind It. Hi! This May Look -\ 4 H 
Like Some Layout But You Should See =_ oe = 
the 10-Tube Super-Heterodyne at the Other i . 
End of the Room. His Pet Set, by the ay § 5 
Way, is the One on the Left-Hand Side T ee BITTTINIIITITTITUIULLL  E 
of the Table Tt’s F. B. on Short Waves. ‘ coe 
= A 
ss 
Here is the C.W. Transmitter of 2BGM That Jars the 
Ether. The Bottle He Holds in His Hand is an Extra 
MIM! He Uses the Radio Corp. ‘Intermediate Circuit” 
and is Well Satisfied With It. 
EW in the broadcast legion realize his _ finger-tips 
the unending interest radio holds the key of the ‘ 
as a hobby; few have tasted the fruits transmitter, the 
of accomplishment that the amateur en- key to the incon- 
joys in the construction of sensitive re- ceivable space with- East and West shake hands, and all the 
ceiving sets and powerful transmitters, out. A distant signal— brothers are happy. There is a thrill to 
making them give out their best, improv- a press_ of ,3 button, ay it all that can be felt only by those who 
ing them, possibly at times, reconstruct- expert “fist” tip-tapping this key and speak the word of the key. 
ing them, and always tending them as the space is bridged. A hasty greet- 


ene would a child, fearful of slight dam- 
ages, created by a love of the things that 
are a product of their own brains. Self- 
creations, if you please. The creative 
genius of the amateur dominates his sta- 
tion; it is his to rule. It serves him ad- 
mirably, Secure in his room—he has at 


ing and a few messages destined for far- 
off points, a more than probable “gud nite 
OM.” and the work that is to the amateur 
a pleasure, is completed. Other greetings 
and messages come later, from ‘the North 
where the radiators are hissing, from the 
South where the fans are purring; the 


Mr. W. P. Inman, the owner of an am- 
ateur station of the East, situated at 
420 West End Avenue, close to the heart 
of New York City, has, since 1907 fol- 
lowed radio as a hobby. From _ those 
grand and glorious years of “free air” he 


(Continued on page 654) 


Edward M. Glaser’s Station 2BRB 
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fe lo from Mr. Gla- 
5ARL ser That His 
50-Watter Was 
Heard in New 
Zealand Three 
Times. F.B., 
O.M., Keep It 
Up. 


HE antenna is a six-wire cage 6’ in 

} diameter and 60’ long. The high 

end, from which the lead-in is taken 
is 60’ above the ground, and the low end 
is 40’ high. The lead-in is a six-wire 
cage, 5” in diameter. The mast on the 
roof is 45’ high and is made from three 
2x6’s and two  2x4’s. Nine guys, 
broken up every 15’ support the mast. 
The pole holding up the low end is a 
40’ pipe. 

The counterpoise consists of seven 
wires, 50’ long and 10’ to 20’ high di- 
rectly under the antenna. 

The ground consists of six 
buried 6’ underground. 

The receiver is a home-made Reinartz 
tuner with a wave-length range of from 
100 to 400 meters. The plate coil consists 
of 35 turns of No. 24 D. C. C. wound on 
a 4”. cardboard tube. The antenna 
secondary coil has 36 turns and is tuned 


boilers 


(Continued on page 655) 
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VU. M. Bitz’s Station, 6JD 
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On the Left is 
a View of the 
Complete 
Transmitter. 
From Left to 
Right Are the 
Synchronous 
Rectifier, the 
Transformers 
and the Trans- 
mitter. On the 
Right is a 
Top View of 
the Oscillating 
Circuit and 
Tubes. 


ONSIDERABLE interest has been © 


taken in the trans-Pacific tests on 
the east as well as the west coast. 
The fact that the distances expected 
to be covered on the Pacific coast 
were much greater than any on the Atlantic 
placed doubt in the minds of many amateurs 
as to whether the tests would prove a suc- 
cess. Not only did the Pacific test live up 
to the highest expectations of the west coast 
amateurs, but far exceeded the imagination 
of the majority. Phenomenal distances were 
covered with powers as low as 5 watts. 

We have all read the reports resulting 
from this undertaking, but few are ac- 
quainted with the stations that bridged the 
immense gap from the west coast of the 
United States to Australasia. Mr. Bitz’s 
Station 6JD was heard there numerous 
times during the test. A description of his 
transmitter follows: 

The antenna consists of two wooden 
masts 80’ high and 50’ apart, these support: 
ing a 9-wire cage aerial 48’ long. The wires 
are spaced with hoops made of 314” copper 
tube, these being 7’ in diameter at the free 
* end, tapering down to 1’ at the lead-in end. 
The lead-in proper consists of a 4-wire cage 
6” in diameter and 80’ long. The radial 
counterpoise consists of 10 strips of copper 
ribbon 3” wide and 50’ long and is situated 
directly under the antenna. 

The transmitter consists of three pan-cake 
coils, 16 turns each, with Sliding contacts 
controlled by knobs on the front of the panel. 
There are three sockets mounted on the rear 
of the panel to accommodate two 50-watt 
tubes and one 5-watt tube. When the 5-watt 
tube is used, the 50-watt tubes are raised up 
so that the pin in the tube base rests on top 
of the socket, thereby cutting them out of 
the circuit. The same method is used with 
the 5-watt tube when the 50’s are used. The 
radiation of the 5-watter is two and one-half 
TCA with 140 milliamps on the plate at 900 
volts. A distance of 2,000 miles has been 
covered with this arrangement. 6ZAC and 
9DKY were both worked and considerable 
traffic handled. The radiation with the two 
50-watters is seven TCA with 450 milliamps 
at 1,750 volts. The best work was with 
2ACB, during the month of May, 1923, 
through heavy QRM. The signals have been 
reported from all parts of America, Hawaii, 
New Zealand and Australia. During the 
test with Australia, one 250-watt tube was 
used, mounted temporarily over the 5-watt 
tube socket. With this, the radiation was 
eleven TCA with 500 milliamps at 2,000 
volts, 

The plate supply for this equipment was 
supplied by a Synchronous rectifier, the 
motor being built by the owner. This runs 
3,600 R.P.M. at 60 cycles and gives a very 
quick break with a 414” disc. 


The Cage Aerial of Station 61D. 


_ Practically all reports from distant sta- 
tions state that the signals from this equip- 
ment are pure D.C. During the test with 


Australia, arrangements were made for 
stations to send their code letters and 
After about a week of that kind of sign 
ing, the operator at 6JD asked for a m 
sage from the Radio Journal, and wi 
pre-arrangement proceeded to send 
to the listeners in Australia. The first 
started on Saturday morning, May 16th, 
follows: a 
“Send calls of first ten stations heard, 
pay half tolls. Sig., Radio Journal.” : 
_On Tuesday, May 19th, the cablegram 
rived with calls of the first ten station 
thereby letting us know our signals 
being heard and copied. Two more 
Sages were sent and copied by listeners 
ing the tests. These messages were 
copied by two listeners in New Zealand, 
station reporting the signals from 6JD 
able 50’ from the loud speaker, using 
steps of radio, detector. and two of a 
amplification. Also many reports frome 
ators in all parts of the United States 
Canada, who copied these messages co! 
Mr. V. M. Bitz, who has been the 
operator of KHJ since they installed 
Class B station, is now associated with 
Radio Sales and Service, 820 West 
Street, Los Angeles, Cal. He will be 
charge of the public service bureau, whi 
will give all kinds of information on ma 
pertaining to radio to the public. 
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My Moduloscope 


By JOAN L. REINARTZ, 1QP 


ORIGINATOR OF THE REINARTZ CIRCUIT 


GOOD many experimenters are al- 
ways stumbling onto something that 
the rest of us would like to try also 
The reason why we don’t is that the 
other fellow keeps his discovery to 
himself. It is only through magazines such 
as Rapio News and other worth while peri- 
odicals that we become acquainted with each 
other. I wish the editor would see just 
how much good he could perform in bring- 
tube 12"long x 


_ 3'Gla. wound with 


wt layer of * 24 BS 
magne? wire 


RE choke 


This Circuit Was Used by Mr. Reinartz for Test- 


ing Antenna Insulators. A 5,000-Volt, 1,500,000 
Cycle Current Was Developed for This Purpose. 


ing to life a fraternal order of experiments 
—such as during the life of the little pocket 
size Everyday Engineering with its work 
shop in New York City where one could get 
model work done. The spirit of that time 
still stays with me and is quite a factor in 
my experimental work. It is also the reason 
for giving to the rest of you what know- 
ledge I have been able to extract in that 
fashion. 

Answering “yes” to a question put to me 
a few months ago relative to be willing to 
test a bunch of antenna insulators has led to 
the finding of a way to readily and cheaply 
show visually, the form of modulation the 
carrier wave happens to. be subjected to at 
any amateur transmitting station. 

The series of happenings which termin- 
ated into a full fledged moduloscope can be 
briefly told, using circuit No. 1 as a high 
frequency exciter for the testing of antenna 
insulators at 1,500,000 cycles and 5.000 volts, 
showed that it had a tendency to persist 
in a corona dicharge at any and every place 
near its high potential and where there ex- 
isted ever so small a point or a bend of less 
than a 3” radius. 

_ These defects in wiring had to be elim- 
inated to assure correctness of the insulator 
loss readings and these very losses were the 
reason for discovery of a very useful 
device. 

_ Several weeks after the conclusion of the 
insulator tests, a desire to play with the high 
frequency corona discharge led me to add 
to the turns of inductance in circuit No. 1 
so that I might be able to obtain even 
greater voltage. The result was that I was 
able to draw a 2” spark from the high volt- 
age end, which while not dangerous did 
burn rather badly at the point of contact. 


| 


Fig. 18 


The Effects Are Apparent in the Photo of No. 1 
hen No Rectifier or Fliter System is Used. 
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A Line Drawing of a Completed Moduloscope. 


While engaged in the pastime of watching 
its perambulations at the end of a piece of 
No. 26 wire a foot long, it became apparent 
to me that the thing had a very definite 
cycle of/ movement, in fact it described a 
figure “8” persistently, sometimes vertically 
and sometimes horizontally and allowed a 
very interesting evening to be spent in 
watching it. All this was being done while 
using 800 volts chemically rectified A.C. 
current. 

Having a desire to see the effect when 
using plain A.C., the rectifier was cut out 
and the set started. If the first discharge 
were termed pretty, then this discharge 
would be doubly so—streamers 3” and 4” 


(Nos. 1 and 2.) Effects Produced by the Modu- 
loscope with Poor Rectification. Note the Fre- 
quent Current Interruptions. 


long shot into space from the wires and the 
figure “8” effect became so pronounced that 
it described a 6” size figure “8.” The most 
remarkable part was the periodic omission 
of the streamers or rather the dark and light 
spots in the figue “8” which made it look 
like an electric sign where the lights appear 
to be chasing each other. Decreasing the 
voltage to the tube had the effect of slowing 
down the chasing effect to the point where 
the lights stood still, making it look like a 
horizontal figure “8.” Reducing the volt- 
age still farther made the lights chase each 
other in the reverse direction. 
Remembering the effect of static current 
on the spinning wire induced me to try the 
same stunt and some time was spent bending 
the small wire so that it would balance and 
be driven by the tiny amount of power avail- 
able through a corona discharge. The result 
was so interesting that it became very fas- 
cinating. Proper adjustment of the supply 
voltage made the light and dark spots stand 
out so plainly that the next thought was 
how nice a picture of it would look. There- 
fore, I took pictures, a few dozen of them, 
using A.C. both half cycle and rectified, then 


filtered, or rather what I had considered fil- 
tered—it was not, judging by the humps in 
the picture. 

A new study then represented itself. Why 
not use this device to tell at a glance how 
badly the carrier wave was effected by the 
supply current? And to be able to ‘do this 
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The Moduloscope Used in Conjunction with a 
C.W. Transmitter Employing the Colpitts Oscil- 
lator Circuit. 


without costly laboratory equipment be- 
came a possibility at once. Nearly 200 pic- 
tures were taken, some good and some bad. 
Fig. 1 is a bad one, but a few of the light 
spots showing. This was due to too rapid 
exposure. It must be remembered that the 
spinner was running in synchronism with 
the 60-cycle supply current in such a man- 
ner and at such a speed that twice the num- 
ber of light spots showing in the circle mul- 
tiplied by the number of revolutions of the 
spinner in one second equalled 60 in the case 
of rectified A.C. and by four times the spin- 
ner speed in the case of A.C. current. There- 
fore, if the speed of the spinner was six 
revolutions per second and the circle showed 
20 light spots, then the exposure had to be 
one-sixth of a second to get them all in the 
picture. A whole series of pictures were 
then taken of the different filters made up 
for the purpose. The results are as shown 
in Nos. 1, 2, 3, 4, 5, 6 and 7 and the filtered 
circuits shown by Figs. 1B, 2B, 3B, 4B, 5B 
and 6B. 

Picture No. 1 shows plain A.C. fed to the 
tube without rectification; it is my opinion 
that this same plate supply is responsible for 
tube troubles as the streamers in this pic- 
ture could be made to be 3” long and would 
puncture their glass. 

Picture No. 2 shows A.C. chemically rec- 
tified and proves that more energy is fed to 
the antenna. 

Picture No. 3 has a 1-Mfd., 
condenser placed across the supply 
rectifier. 

Picture No. 4 has had a 2-Mfd., 1000-volt 
condenser placed across the supply from the 
rectifier. 
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Quite an Improvement is Noticeable When Using 
a Rectifier. 
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High Frequency Resistance 


By D. R. CLEMONS 


Radio Instructor, Dodge’s Radio Institute 


HE present treatise is an attempt to 
ei fore the reader information and 

lata relating to high frequency resist- 

ance of inductor coils used extensively 

in the radio receiving circuits at this 

time. This material, no doubt very imper- 
fect, may be of some importance to students 
especially since at this period one’s days are 
so taken in mastering essentials of theory 
that extensive research in any subject is 


to cause energy to be expended in the circuit 
which energy reappears as heat due to the 
considerably greater atomic activity of the 
metallic components. 

Now, against a continuous flow of elec- 
tricity, a certain opposition is present which 
is expressed numerically in units called the 
ohm. <A wire is measured and found to 
have, say, 3 ohms; a transitory of slowly 
pulsating current changing intensity at, say, 


rarely possible. Faraday remarked that an ten times a second, now is started in the 
experiment was never really clear to him wire. The coil’s resistance remains prac- 
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until repeated by himself. Principles of 
most subjects can be mastered by diligent 
and systematic reading, but it seems that no 
subject becomes clearly fixed until a prac- 
tical demonstration of theory has been given 

It has perhaps occurred to many that ex- 
perimental descriptive proofs of theory to- 
gether with results obtained would be of 
assistance to many who have no means of 
doing such work. Hence this attempt will 
consist essentially of practical theorem per- 
taining to subjects to be discussed, descrip- 
tion of apparatus employed, methods of 
meaurement, results and remarks which may 
be of assistance to the reader in forming an 
opinion. Subject material may be found in 
many radio text books, or readers may refer 
to an excellent article by Prof. Morecroft 
upon a similar examination contaied in the 
August, 1922, Proceedings of Radio Institute. 

RESISTANCE 


Electrical currents within a metallic con- 
ductor encounter resistance which may be 
considered a reluctance of metallic atoms te 
give up, or when electrically balanced, te 
receive additional electrical charges into 
their structure. Having energy suspended 
and moving at a rapid rate through a wire, 
an electron may be best imagined as a par- 
ticle which, in plunging through successive 
atomic orbits of the chain, leaves them con- 
siderably disturbed, their increased vibra 
tional activity approaching thermo frequen- 
cies at which the wire emits heat waves—all 
due to a certain obstinacy of metals to pass 
easily the particles comprising the electrical 
current. Two wooden hoops may be cov- 
ered, one with tissue paper, another with a 
head of coarse heavy paper. If a ball be 
tossed into the tissue hoop it will break 
through without disturbing the hoop greatly, 
but the same ball tossed into the hoop having 
a higher resistance will produce a violent 
shock on striking the heavier diaphragm. 
The first structure may be compared figura- 
tively with atoms of silver which pass elec- 
tricity without causing a great expenditure 
of energy, and the latter hoop may give a 
fair comparison of iron to the passage of 
currents. Hence the effect of resistance is 


tically 3 ohms as before. Now if the cur- 
rent is caused to alternate rapidly at, say. 
one thousand cycles a second, the resistance 


will be greater, and it will increase grad- 
ually thereafter as the frequency increases 


until-at, say, one million cycles in a second, 
the resistance may become 12 ohms, or may 
have increased four times. This is due to a 
redistribution of currents in the conductor’s 


interior and to many other causes to be 
described later. 
IMPORTANCE OF LOW RESISTANCE 


In electrical signaling apparatus it is nec- 
essary to employ some recording instrument 
such as a printer or head-phones employin; 
electromagnets which, energized by an elec 
tric current, reproduce the signal in some 
way. It is very import ant that the greatest 
possible recording impulse shall be produced 
with a minimum of energizing current. 
which, of course, requires less power to pro- 
duce a given signal strength at the receiving 
station. Electromagnets give their strength 
in magnetic lines of force which are attached 
to or removed from the magnetic circuit, 


thus causing a variation of magnetic tension, 
The dependent characteristics of an electro- 
magnet being determined, its strength is then 
dependent upon the current in it. Hence, in 
a radio circuit, it is desirable to have the 
greatest possible current in the oscillatory 
system, which intensity will be dependent 
upon the applied potential and the resistance 
at that resonant frequency. With a given 
potential the current increases as the resist- 
ance becomes less. A primary inductance 
coil may be included in the antenna circuit. 
A potential at radio frequencies exists be- 
tween the antenna and ground, and when 
the system is adjusted to resonance, the cur 
rent in it is large or small according to the 
resistance of the system. Of course, for a 
large current, it is necessary to design the 
system for minimum resistance in order to 
reduce the energy loss as heat in the circuit, 

The useful product of an inductance coil 
is either its magnetic field or a potential dif- 
ference across it, due to its self induction. 
If we desire these, the greatest pc »ssible ratio 
of energy must be periodically stored as 
magnetic energy. If electrical energy leaks 
away from, or is lost as heat in overcoming 
resistance of the coil, then such lost energy 
is not effective as magnetic energy, which 
of course, lowers its potential difference. 
Each period will permit energy to be lost as 
straight leakage or as heat in the copper 
which impairs the efficiency of the arrange- 
ment. Although resistance does not alter a 
circuit's resonant frequency, it does cause a 
loss of energy continually and reduction of 
final signal strength. The ratio of resist- 
ance to inductance is very important in the 
study of transient currents. 

ENERGY LOSSES 

In an inductance coil magnetic energy is 
all important. It is the useful component, 
and its intensity represents a final signal in- 
tensity. Electrical energy expended in any 
way as leakage about the coil, in over- 
coming copper resistance, is wasted and rep- 
resents a total loss. The power factor of 
a coil concerns these losses. A coil having 
a good power factor would have a very low 
energy loss due to resistance and a high 
magnetic reserve, while a coil of poor power 
factor is a coil in which a great loss of 
energy occurs due to resistance as compared 
with its magnetic reserve. Hence, any oper- 
ation which reduces the resistance of a coil 
improves the power factor. Such improve- 
ment can be made by carefully designing its 
geometry, use of specially stranded cables, 
and improvement of insulation 
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| | 
| Exposed Res. | 
| Thoroughly 
Coil Length Diameter Turns | Gauge Kilocycles Dry Varnish Variation 
—ts | 3.40 cm. 13.2 cm. 42 23 d.c.c. 1,000 27.7 | Shellac —14.5% 
3.41 cm. 13.2 cm. Z 23 Cc. 1,000 Redmanol — 8.6% 
3.40 cm. 13.2 cm. 42 =| 23 d.c.c. 1,000 Radio Cement 8.4% 
3.40 cm. 13.2 cm. eo 23 1,000 Paraffin 10.85% 
3 cm. 10.6 cm. 37 oe 1.000 9.22 Redmanol 5 % 
3 cm. 8.2 cm. 117 | 3 500 68 Shellac — 6.7% 3 layer banked 
| 2.4 cm. 12.6 cm. 57 | 500 28.1 | Shellac % 2 layer banked 
| 3 cm. 12.6 cm. 36 | 500.” 4.5 Radio Cement - 
6.5 cm. 10.6 cm. 176 | 200 28.4 Shellac 
Cross-Section 
10 1.8 cm 5.2-8.4 cm. 141 200 67.4 Redmanol 58.45 13.3% Rectangular 
at a 6.55 cm. | 13.2 cm. 103 | | 200—~CO~S 10.74 Shellac 10.14 - 5.6% | 


This Table Should Prove of Assistance to 


ILLUSTRATION OF RESISTANCE 
VARIATION 


Having now some idea of energy dissipa- 
tion due to resistance, let us examine an 
inductance coil of small dimensions to deter- 
mine exactly its variation with frequency. 
A pasteboard tube was first treated with an 
insulating varnish and wound with 37 turns 
of No. 23 D.C.C. copper magnet wire. 
Length of winding, 3 cm.; diameter, 10.6 
cm.; resistance to direct current, 0.73 ohm 
This coil was introduced into a measuring 
circuit and measured for frequencies up to 
two million cycles. The curve of resistance 


in Fig. 1 shows a gradual increase of re- 
sistance from 0.73 ohm, its resistance to 


direct currents; becoming 2.9 ohms at half 
million cycles (600 meters) ; finally becom- 
ing 9.2 ohms at one million cycles (300 
meters) per second. This is characteristic 
of the increase in most inductance coils used 
in radio receivers. The reader is reminded 
that this is not an increase of the coil’s im- 
pedance, but is an increase of its resistance 
alone which is really an increased rate at 
which energy is dissipated in it, which rate 
evidently increases greatly with the fre- 
quency as shown. There are several lines 
of thought which may explain such an in- 


crease. 
? 


Consider Fig. 2 in which A is a cross 
section of copper wire carrying a= uni- 
formly distributed continuous current; B 


represents a wire in which a high frequency 
alternating current is moving near the sur- 
face. Since high frequency alternating cur- 
rents move near the surface of a conductor, 
it is evident that a greater current density in 
that region increases the rate at which 
energy is dissipated in that section, and that 
in this condition the center or core may be 
the same as removed from the wire so far 
as its usefulness is concerned. This effect 
was first brought to the attention of electri- 
cians by Prof. Hughes; and other investi- 
gators at that early date found that a tube, 
in which there was no such dead copper, had 
equal or better conductance as compared 
with a solid wire of identical diameter, 
showing that the useful area of a conductor’s 
cross section was, for alternating currents, 
very near the surface. 

An explanation may lead to several lines 


of thought. Prof. Clerk Maxwell virtu- 
ally predicted this effect fifty years ago 
when he developed and showed that a 


counter electromotive force due to self in- 
duction has greatest intensity at the center 
of the wire’s cross section. From this 
we conclude that a _ potential difference 
exists between the center and outer surface 
which may be of considerable magnitude in 
coarse wires; hence the outer surface or 
region presents Jess opposition to transitory 
currents, and they are accordingly forced to 
travel along the surface, only beginning to 
penetrate deeper as further increment of 
current is delayed—the period of maximum 
current—but they are immediately recalled, 
since in alternating currents an increase is 
followed by a decrease or withdrawal of 
current. Hence rapidly changing currents 
penetrate only a little distance into a solid 
conductor, and it should be noted that in- 
Teasing the actual conducting surface would 


tend to reduce the rate of energy dissipation 
in a given length of wire, which greater 
surface, of course, decreases the resistance 
of the system. 


It is also evident that merely strand- 
ing the wire to provide greater surface 
would not improve it since the strands 


in contact would be equivalent to a solid. 
Strands insulated as a parallel bundle, or 
insulated strands simply twisted, would not 
reduce resistance materially unless the meth- 
od of stranding is such that each wire 
passes from center to outside at intervals 
along its length, to have alternate position in 
the cross section of the cable, in which case 
the currents are confined to the surfaces of 
each wire, because the counter voltage being 
at the center in greater intensity affects each 
strand equally. Such cable is now a stand- 
ard commercial sold as Litz, being composed 
of varioys numbers and gauges of fine insu- 
lated wires stranded in such a manner as 
suggested above. Maxwell, Lord Rayleigh 
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and Prof. Hughes clearly demonstrated its 
usefulness forty years ago. Such stranded 
wires, while ideal for inductances, is costly, 
and in many cases is prohibitive on that 
account. However, solid copper serves 
quite well providing it is sufficiently large, 
and may in some instances show equally low 
resistances at certain frequencies to coils of 
similar geometry using a stranded cable. 
RESISTANCE VARIATION WITH 
HYGROMETRIC CONDITION 


While experimenting with inductance coils, 
their resistance was found to vary as much 
as 40 per cent within a period of twenty- 
four hours. Prof. Morecroft, in the article 
previously referred to, also mentions similar 
variations. For instance, a coil showed a 
resistance of 28.24 ohms at 200 kilocycles at 
one time, and was found to have 38.14 ohms 
after having remained in the same position 
for twelve hours. Such variations seemed at 
first due to stray effects between measuring 
and test circuit, but on rearranging circuits 
to reduce to a minimum such effects of stray 
induction on the test circuit, the coil was 
found to show the same variation from time 
to time as before. On examining other 
coils, cotton was found noticeably variable ; 
silk changed very little under similar treat- 
ment; enameled insulation showed little ef- 
fect in comparison. It seemed that such 
variation could be due to leakage only. and 
such leakage could be the result of different 
moisture conditions upon the coil itself, 
hence the investigation led to a study of the 


Those Constructing Coils. 


hygrometric effect upon the resistance of 
inductors; investigation of insulation and the 
possibilities of improving the coil power 
factor by the exclusion of moisture. The 
reduction of resistance by selection of 
stranded cable could be offset by neglecting 
the effect of moisture. 
HYGROMETRY 

Hygrometry is a study of moisture con- 
ditions in the atmosphere. Now, if a dish of 
ether, alcohol, or water is placed in a room, 
we know that after a time all the liquid will 
have evaporated. The liquid molecules at 
the surface become accelerated and spring 
away from the surface into the atmosphere 
above it where they encounter some opposi- 
tion due to collision with molecules of air, 
retarding considerably the rate or rapidity of 
evaporation. If the liquid were placed in a 
vacuum it passes into vapor instantly, but 
due to collision in free atmosphere, the rate 
of evaporation is reduced. 

Heating also tends to increase evapor- 
ation by accelerating molecular activity; 
also if the air over the dish were 
removed by a fan, the evaporation would 
be rapid since the blanketing vaporous 
cloud is continually being removed. Now, 
if the dish were placed within an air-tight 
chamber, evaporation would take place for a 
certain time, after which no more molecules 
could combine with the air in it, in which 
state the air in the chamber is saturated. If, 
however, the chamber is heated by some 
means, there will again be evaporation until 

molecules of water are returned to the sur- 
face as rapidly as given off by the liquid, 
showing that the increased temperature 
allows more water to be suspended for sat- 
uration. If the chamber is now suddenly 
cooled, water vapor must be immediately 
dropped since air at lower temperatures can- 
not hold so great a quantity of water for 
saturation, and water vapor immediately 
forms upon the walls, which shows that at 
any temperature there can be a certain quan- 
tity of water vapor in a given volume of 
space. 

This means that at one temperature 
a certain quantity of water vapor can exist 
for each cubic foot of air, and that, if the 
temperature is increased, more vapor can 
exist; but if the temperature were suddenly 
to decrease, the condition is such that a 
much smaller quantity of vapor can exist 
so the excess is dropped in some way as fog, 
rain, snow or dew in nature. Although an 
atmosphere may permit a certain vapor ten- 
sion or quantity of water, we find in nature 
that the maximum is seldom obtained since 
local conditions over the earth may prevent 
the air above it from receiving sufficient 
vapor to saturate the atmosphere, as is gen- 
erally the case over desert areas. Hence the 
quantity of water present to the quantity of 
water vapor possible at a given temperature 
is a ratio conveniently expressed as relative 
humidity where 100 represents saturation. 


(Continued on page 644) 


Sample |Time Exposed] Resistance | 2nd Exposure |2nd Resistance] Final Resist. after Varnished 
Silk 6 hours 49° F.\2300 megohms|/6 hours 71° F.|1605 megohms 2410 megohms 

Cotton |6 hours 49° F.\207.7 megohms|6 hours 71° F.} 104.89 meg. 3484. megohms 

Canvas |6 hours 49° F.\ 44.967 meg. \6 hours 71° F.| 25.61 meg. 1154.5 megohms 


A Chart Giving the Resistance of Three Materials at Different Time Intervals and Temperatures. 
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Design Of An Audibility Meter 


HE American Institute of Radio En- 
gineers has defined audibility as “A 
measure of the ratio of the telephone 
current producing a signal in a tele- 
phone receiver to that producing a 
audible signal. A _ barely audible 


barely 
signal is one which permits the differentia- 


tion of the dot and dash elements of the 
letters.” This is a concise summary of the 
test of the audibility of a signal, atest which 
is not particularly difficult to make, even with 
home-made equipment. This article wiil 
take up the main points involved, and a 
description of an audibility meter that is 
not difficult to construct. 

The main fault with some of the audi- 
bility meters available on the market is 
that an accurately measured receiver is not 
supplied with the instrument, and the cali- 
bration of the meter for quantative work i 
useless without it. 
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Diagram of Connections of the Complete audibility 
Meter. 


Fig. 1 shows two different methods by 
which these instruments may be con- 
nected. Type A is probably the commonest 


method, although for many purposes type B 
is to be recommended for general use, for 
the following reason: The load that the 
meter as a whole places on the circuit is 
more nearly a constant quantity, which 
always can be selected to match the other 
constants of the circuit. 

For instance, when measuring a_ fairly 
strong signal with the meter in the plate 
circuit of a vacuum tube, the meter may 
require only a few ohms to balance out 
the signal, and as a result the value of the 
audibility factor so obtained is not reliable, 
since the efficiency of the tube has dropped 
considerably with the low plate resistance. 
However, with the Type B circuit, the load 
would be practically constant at all settings. 
In the meter to be described a special com- 
pensating device is used to equalize the 
load on the tube, no matter what the setting 


Fig.5 
Top View of the Audibility Meter. 


of the meter is. Some of the factors that 
affect the audibility factor, that have been 
neglected in the simplified formula for the 
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“A” and “B" Show the Methods by Which the 

Instrument Can Be Connected to the Output Ter- 
minals of the Receiver. 


audibility factor (see next paragraph) will 
cause a slight error, in case the signal audi- 
bility is only a little over unit audibility, 
however, when Type B circuit is used. This 
has been pointed out by Zenneck in Proc. 


I. R. E. fo? August, 1916. 
The formula on which most audibility 
meters are based is: 
S+T 
Audibility = —— — 
S 
where S and T stand for the effective 


impedances of the shunt and the telephone 
receiver respectively. It must be remembered 
that audibility measurements are but rela 
tive values, which may differ with different 
observers under the same conditions, and 
are affected by external interference and 
static and with local distractions that may 
be encountered. The exact formula (or 
rather a more nearly exact formula) 1s 
Vv (S+ Rt)? + (wLt)’ 


A=- 


= 
The experimental error, the personal equa- 
the observer, the change of the 


tion of . 
resistances due to temperature, and varia- 
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A Curve Illustrating the Increase in Impedance 
of a Pair of Headphones as the Current Frequency 
is Raised. 


tions in the telephone receiver are so much 
greater that the use of the more exact 
formula is not warranted. 

The first requisite for an audibility meter 
is a good headset that is sensitive, and 
preferably without adjustable diaphragms. 
Since the impedance of receivers changes 
with frequency it is essential that the im- 
pedance be measured at several frequencies, 
say at 100, 250, 500, 800, and 1,000 cycles. 
Fig. 7 shows a representative curve which 
was plotted from data taken on a pair of 
telephone receivers. (Note: These receivers 
were purchased in 1915 and were called the 
North patent receivers, but seem identical 
with the original Baldwin types. Recent 
impedance checks indicate that the im- 
pedance of this pair has not varied to any 
great extent over a number of years). 

Figs. 2, 3, 4, 5 and 6 give details of the 
audibility meter designed by the author. 


By RALPH R. BATCHER, E.E. 


The main resistance is controlled by a 34. 
point switch, and has a total resistance of 
approximately 36,000 ohms. Another varij- 
able resistance unit having a total resjs- 
tance of 18,000 ohms is controlled by the 
same knob. This latter unit is added for the 
purpose of keeping the load on the vacuum 
tube constant. The resistance is distributed 
over only eight of the 34 points, since on 
other settings the error is negligible: a 
second switch arm travels over a five point 
switch. This switch cuts enough resis- 
tance in series with the telephone receiver 
to bring up the receiver impedance at five 
representative frequency to 36,000 ohms, 
which was the value used in computing the 
values for the other switch. 

Actual constructional details will be left 
to the reader. If desired, the two concen- 
tric switch arcs may each have 34 points. 
The method shown utilizes a curved com- 
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ye~t 2s £4 Ss & 7 6 8 DUG 


“hms a 3% 60 60 60 78 HS 124 180 325 255 
AWWA e AAAAs AAAAs AA AA AADoA AAAA 2» AAAA _— 


Tap 22 2 wo 8 WW 
Ohms \ 30 8 12 I 9 t2 6 6 3 2.0 785 


lap 23 2% 25 % 27 2 29 JO 3 32 33 
fig.3 

Ohms 12000 3000 1200 600 600 600 

Ip | 2 3 4 s 678 
IG. 4 lobarA 


Fig. 3 Shows the Connections to the Main Switch, 
Fig. 4 to the Inner Switch 


mutator bar to simulate all but eight of 
the contacts on the inner arc. The inner 
semicircular bar is used as a brush feeder, 
or if desired a double switch arm can be 
used instead of this feeder. Fig. 2 shows 
the circuit used; Fig. 5 shows how the 
switches are arranged; Fig. 6 gives details 
of the main switch lever, showing an 
auxiliary contact (which is insulated from 
the main arm) that bridges the inner arc 
and the brush feeder. 

Fig. 3 shows the values 
cessive resistance units and the taps to 
which they should be connected. It should 
be noted that 12,000-ohm resistance units 
have been available on the market since the 
Armstrong “Super” circuits, so that the 
largest units can be purchased. The other 
units may be wound with No. 36 or No. 38 
resistance wire. All units over 100 ohms 
should be wound non-inductively, that is, 
by cutting off the length of wire that will 
give the desired resistance, looping it at 
the center and winding from this point. 


(Continued on page 639) 
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Loop Antennae for Transmission 


purposes in| many instances, 

especially when it is impossible to erect 

an outdoor aerial, or where the directive 

properties of the loop merit its use. As 

when used for reception, the loop is a very 

inefficient device, and only under the best of 

conditio ns will the effectiveness of the loo; 
approach other types of antennae. — 

In general, the effectiveness of the loop 
antenna will depend upon its design and con- 
struction, but minor factors, such as its loca- 
tion with respect to imperfect dielectrics in 
its fields, the wave-length at which it 7s oper 
ated, and, indirectly, the antenna and recei\ 
ing equipment used at the receiving station 
must be considered if maximum results are 
to be obtained in loop transmission. These 
factors will be discussed in subsequent para- 
graphs. 

A very practical loop antenna for indoor 


OOP antennae are practical for trans- 
mission 


use is illustrated in Fig. Detail The 
loop consists of two to four turns of 34” 


copper tubing wound on a frame from 3’ to 

6' square. If copper tubing of the size re- 

quired cannot be procured, copper strip 

1” or 2” wide may be used. The spacing 

between turns should be at least 3”, and the 

— of material which space the conductors 
should be hard rubber or bakelite. 

In constructing the frame, use hard wood, 
glueing the pieces together in preference to 
using nails or screws. It is absolutely neces- 
sary, if the full etficiency of the loop is to 
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‘two Types of Outdoor Loop Antennae Which 

Should Prove Quite Efficient. That of “A” is an 

Inverted ‘“L’? Antenna Grounded at Fail End 

Through an Inductance and at the Other End 

Through a Variable Capacity. That of ‘““B” is of 
the Type Used Primarily on Submarines. 


Antenna 


HE majority of telegraphing amateurs 
J graphing 
of the present day are using some form 


of counterpoise in connection with 
rather an elaborate antenna system. Little 
or no attention is paid, however, to the 


proper lightning protection of their radiat- 
ing system. When this does receive con- 
sideration, it is usually the antenna only, 
which is protected. A counterpoise, while 
generally swung comparatively low, is 
nevertheless an insulated metallic body of 
considerable surface, and when placed, for 
example, in an open yard, or orchard, offers 
the easiest path to earth—through the set 
for any atmospheric discharges. It should, 
therefore, receive serious consideration in 


By ALLAN R. KENWORTHY 


be realized, that the metal in the field of the 
loop be kept at a minimum. If desired, the 
loop may be arranged so that it can be swung 


in different directions, or it may be sus 
pended from the ceiling of the operating 


room from insulators or mounted in a ver- 
tical plane on the operating table. While 

is not absolutely necessary that the loop aa it 
in the direction in which it is desired te 
transmit unless the distance to be covered is 
very great, it is desirable to have the loop 
point approximately toward the receiving 
station. Under ordinary conditions there 
will be more or less radiation from all sides 
of the loop, the radiation at a point 90 de- 
grees away from the direction of maximum 
radiation being less than one-tenth the maxi- 
mum radiation. It should be observed that 
in many instances large metal bodies in the 
vicinity of the loop will greatly distort the 
directivity of the antenna. 

The loop described, used in connection 
with a 10-watt transmitter, should have a 
range of from 25 to 100 miles, depending 
upon the size of the loop and the conditions 
under which it is operated. With a loop of 
the size described greater powers than 100 
watts should not be used and very little in- 
crease in range will be observed in using 
greater powers. 

If comparatively great distances are to bi 
covered with a loop antenna, and the cir- 


cumstancg¢s will permit, an outdoor loop 
should be erected. Fig. 2 illustrates twé 
suggested designs for such a structure. Th 


loop shown in Detail A can easily be mad 
by bringing leads from each end of an ordi 
nary inverted “L” type antenna and placing 
a coupling inductance and tuning condenser 
as indicatea in the sketch, with the coupling 
inductance in the end of the antenna from 
which the greatest radiation is desired. 

The sketch of Fig. 2, Detail B, shows a 
modification of the Lowell-Willoughby loo; 
designed for use on submarines. This type. 
too, can be made from the “remains” of an 
inverted “L” or “‘T” type antenna, and thc 
claims are made that usually better results 
will be obtained with the loop than with the 
original antenna. With this t pe of antenna 
the coupling inductance and tuning con- 
denser can be located as shown. The tuning 
condensers used with a loop antenna of any 
type should have very low losses and be 
capable of withstanding very high voltages. 

Practically any circuit or transmitter can 
be used with loop antennae; in many cases 
it is necessary only to make connections tc 
the loop from the antenna and ground con 
nections of the transmitter. Two circuits 


Transmitter 


to 


_—n Transmitter 


fig. 1 


A General Idea as to the Constructional Details 

of an Indoor Loop Antenna is iven in “A.’ 

Either Copper Tubing or Stripping Should be 

Used so as to Keep the High Frequency Resist- 

ance Low. ‘“B’ Shows Two Methods of Coupting 
the Loop to the Transmitter. 


iggy gus for use with loops are shown 

1 Fig. 1, Detail B. Asa rule, the direct 
meu loops will give better results thar 
transformer connected, but the latter give a 
more flexible arrangement and are sometimes 
necessary if the directional properties of the 
loop are to be fully realized. 

In locating a loop antenna, if it is a small 
indoor structure it should be kept as far 
away from walls and masses of metal as 
possible; if the antenna is an outdoor struc- 
ture, keep it away from trees, buildings, etc. 
Imperfect dielectrics in the field of the an- 
tenna tend to lower its efficiency by absorb- 
ing a certain amount of the radiated energy, 
this effect becoming more pronounced at 
short wave-lengths. 


Counterpoise Safety Switch 


By HOWARD S. PYLE 


the safety scheme. A method is illustrated 
in the accompanying diagram for ac- 
complishing complete grounding of both 
antenna and counterpoise through the me- 
dium of a single switch. 

An ordinary 100-ampere lightning switch 
of approved type is procured, and the blade 
bearing and one jaw transposed, thus plac- 
ing the bearing at one end of the base. 
with a jaw in the middle and one at che 
opposite end. The two extremes of the 
switch connect respectively to the antenna 
and counterpoise leads, with the center 
jaw grounded. With the switch in the open 
position, the radiating system functions for 
transmitting, and when closed, absolute 
protection is afforded. 
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Yacuum Tubes for Amateurs 


By JESSE MARSTEN 


ELECTRON EMISSION, ITS CONTROL, AND LIFE OF TUBES. 


vaccum tube which contains 


VERY 


a heated filament operates on the 


same basic principles, namely the 

emission of electrons from the heated 

filament and the control of this elec- 
tron emission by various means. The practi- 
cal features of vacuum tube operation and 
performance are functions, in one way or 
another, of electron emission. It is, there- 
fore, desirable in the first place to obtain an 
understanding of the conditions determin- 
ing this emission. 


rt 


fig. 4 
Flow of Electrons Under Attraction by Positively 
Charged Plate “P.” 


BASIC PRINCIPLE 
The whole subject of electron emission is 


intimately bound up with the theory of 
electrons and the constitution of matter. 
Details of these theories are outside the 


scope of this discussion. A brief statement 
regarding electrons and their emission from 
solid bodies is essential, however, to a com- 
plete understanding. It is assumed that the 
atoms of any element are composed of a nu- 
cleus, called a protton, having a positive elec 

tric charge, and a number of negative electric 
charges, called electrons. These electrons 
revolve about the positive nucleus very much 
in the manner in which the planets revolve 
about the sun. The atom is, therefore, re- 
garded as a miniature solar system. The ex- 
act number of electrons in any atom and 
the manner in which they are actually dis- 
posed about the positive nucleus varies with 
each element. Thus the hydrogen atom is 
supposed to have a positive nucleus and 
Other ele- 


one electron revolving about it. 
ments have more electrons disposed about 
the positive nucleus in definite ways. The 


number of electrons an atom possesses and 
the vaginas! manner in which they are dis- 
posed about the nucleus determines the atom 
and its properties. 

The atoms and molecules of 
stance, solid, liquid or gaseous, are consid- 
ered to be in constant rapid motion. Thus 
the pressure of any gas is explained by the 
Kinetic Theory of Gases to be due to the 
impact of the gas molecules against the walls 


any sub- 


of the containing vessel as they move about. 
The temperature of any body is a function 
of this motion of atoms, the greater the 
velocity the higher the temperature. Thus 
by heating any substance we increase the 
velocity of motion of its atoms and mole- 
cules. At ordinary temperatures the velocity 


of motion of the atoms is not great enough 
to enable them to fly away from the body. 
However, if their velocity is increased 
sufficiently this happens. Thus the evapora- 
tion of any liquid is due to increasing its 
temperature by heating, which is equivalent 
to increasing the velocity of motion of the 
atoms of the liquid. When the velocity 
increases sufficiently the atoms leave the 
liquid as vapor. In this way evaporation 
takes place. Some atoms move faster than 
others. These leave the liquid first. In the 


same way we may explain the conversion of 
a solid into gaseous form, called ‘“‘sublima- 
tion.” 

Just as atoms and molecules are in con- 
stant motion in a body, so are the electrons 
in constant motion in every atom of a sub- 
stance. The velocity of the electrons is 
also dependent upon the temperature, in- 
creasing with it. At ordinary temperatures 
the electron velocity is not great enough to 
enable them to leave the atom. As the tem- 
perature is increased the electron velocity 
increases and if this is great enough the 
electrons do leave the atom. That this is 
so may be experimentally proved by the 
fact that an uncharged body in the vicinity 
of a heated filament such as tungsten becomes 
negatively charged. This negative charge 
is due to electrons leaving the filament and 
lodging on the neighboring body and im- 
parting their negative charge to it. We 
thus see that by sufficiently heating a body 
we may have it emit electrons which carry 
a negative charge of electricity. Since elec- 
tricity in motion constitutes an electric cur- 
rent by controlling the motion and path of 
these emitted electrons we may obtain an 
electric current which, by proper direction, 
may be put to use. It is this emission of 
electrons from hot bodies and its control, 
which is at the basis of all tube action. 

ELECTRON CURRENT 

Although any body if sufficiently heated 
will give off electrons, in the case of vacuum 
tubes the source of electrons is a heated 
filament of wire, either tungsten or a plati- 


num wire coated with oxides of barium 
and strontium; the reasons for their use 
are given below. The filament is heated 


electrically and when 


which attracts negative electrons to it, 
However, soon a_ condition of equilib- 
rium is reached where the amount of elec. 
trons expelled per second is just equal to 
the amount returning to the filament per 
second. If, however, we place a positively 
charged plate in the vicinity of the hot fila- 
ment it will attract the negative electrons, 
leaving the filament. Its force of attraction 
will depend upon the voltage to which it is 
charged and its distance from the filament, 
If it is made high enough its electrons will 
flow to the plate and register on an am. 
meter. This is, therefore, an electric cur- 
rent, or electron current, and it is this cur. 
rent we have to deal with. 
CONDITION FOR TRUE ELECTRON 
CURRENT 


When the current is due solely to the 
travel of electrons emitted from the hot 
filament we have a true electron current. 
If any gas is present, this will not happen, 
for the motion of the emitted electrons re- 
sults in their colliding with gas atoms. This 
collision results in ionization, that is, the gas 
atoms separate into negative electrons and 
positive ions which are also subject to the 
force of the plate voltage. Hence, these 
electrons and ions add to the current. The 
condition for true electron currents, there- 
fore, is a perfect vacuum where the motion 
of the expelled electrons can interfere with 
no other bodies. Air must naturally not be 
present, else the heated filament will oxidize 
and burn. 

SATURATION CURRENT 

If the positive voltage on the plate, Fig, 
1, is increased, its force of attraction on the 
emitted electrons will also increase and it 


2 


it reaches a_ sufficis 


ently high tempera- 


19 


ture, gives off elec- 


trons. In the case 
of tungsten, heating 
to incandescent white 
heat is necessary, a 
dull red heat being 
sufficient for the ox- 
ide coated platinum 
filament. These elec- 
trons are expelled 
from the hot fila- 
ment with a certain 
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and some low, hence 


the electrons possess 
a certain amount ot 


kinetic energy. Con- 


sequently, unless 
there is some other 
external force to 
keep them moving 
their initial energy 
will soon be used up 
before they get very 
far from the _ fila- 
ment. If there is no 
such external force 
and the filament is 
continuously emitting 
electrons, some of 
the expelled — elec- 
trons will return to 
the filament, for 
when the negative 
electrons leave the 
filament they carry 
with them negative 
charges. The _fila- 
ment is, therefore, 
left with a resultant 
positive charge 
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will therefore attract more of the electrons 


to it. However, at any given temperature 
T of the filament only a de‘inite number of 
electrons are emitted per second. When 
the postive voltage on the plate reaches a 
value where it is strong enough to attract 
all of them, the electron current for these 


conditions is at its maximum value. If 
the positive plate voltage is increased no 
further increase in electron flow can take 
place because it is already attracting all the 
electrons which the filament can emit at 
that temperature. This value of current 
is called the saturation current. 
HOW mh VARIES WITH FILAMENT 
TEMPERATURE 

It has been definitely established that the 
emission of electrons from a hot body varies 
with its temperature in exactly the same 
way that the rate of evaporation of a liquid 
varies with its temperature. The higher the 
temperature of a liquid the more rapidly 
it will evaporate. In the same way by in- 
crearing the temperature of the filament we 
yan acrease the rate at which electrons are 
emit ed, hence we can increase the total 
plat’ current obtainable. and so increase 
powrr. But this has serious limitations, as 
will ve seen below. 
ELECTRON EMISSION FROM TUNGSTEN 

FILAMENTS 

2 are drawn curves showing the 
electron emission per cm. length of filament 
from tungsten wires of various diameters, 
tungsten being one of the principal mate- 
tials used in vacuum tubes. These curves 
ire calculated from the Richardson equation, 
is were all of the following curves, by Mr. 
R. J. McAusland, Jr., formerly of the Mar- 
coni Wireless Tel. Co. of America. This 
curve shows the manner in which emission 
varies with the temperature of the filament. 
It will be observed that the lower tem- 
peratures as between 2200 degrees and 2400 
degrees the emission is low and the rate 
at which the emission increases with tem- 
perature is also low. But above 2400 de- 
gress the emission rises very rapidly with 
small increases in temperature. The opera- 
tion of the filament around these tempera- 
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Above a Certain Temperature the Evaporation of Tungsten Becomes Much Greater for a Small Increase, 
Reducing the Life of a Tube if Burned Too Brightly. 


namely 2400 to 2500 de 
is critical; that is, small temperature 
increases produce large current increases. 
This has an important bearing on the life of 
tubes, as, will be shown below. It will be 
observed /that for the same temperature the 
larger Sanne wire gives more electron 
emission, since there is greater surface to 
emit electrons. Tube filaments must be de- 
signed to give certain emission for the pur- 
pose in hand, thus transmitter tubes must 
have, greater power than the receiver tubes 
hence the filament emission must be greater. 
Thus larger diameter wire is used for the 
filaments of transmitter tubes. 


POWER REQUIRED TO HEAT A TUNGSTEN 
FILAMENT TO DEFINITE TEMPERATURES 


From the 


tures, therefore, 
grees, 


above we see that in order to 
secure a_ given electron 


500 F- 


emission we must heat the 
filament to a definite tem- 


“ rature. This is accom- 


plished by an expenditure 


FIG. we 


of electric energy in the 
filament, utilizing ‘the 


flecrron Emi /$S102 
trom 


heating effect of an elec- 
tric current. There is a 


Tungstén Filaments 
Of various Biamerers and % 
at various remperarures x 


certain relationship — be- 
tween the electrical en- 
ergy consumed by the 
filament and the temper- 
ature to which it raise: 
the filament. This may 


be expressed by a mathe- 


T 


matical equation, but the 
relationship is much better 


by means of curves as 


shown in Fig. 3. These 
curves show the energy 
consumption of tungsten 


filaments per cm. length for 


various diameters of wire 
and the temperature to 


Milliaimps per cm. length 


which the filaments are 
raised. It will be ob- 


served that the smaller 


diameter filaments requir¢ 


less filament consumption 
to raise them to 


given 
temperatures than the 
larger diameters. Thus to 


= a 5-mil. tungsten wire 


o 2400 degrees requires an 


parte tess of electrical 
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The Surface of the larger Size Filaments Emits Much More Electrons 


for a Given Temperature. 


energy of 2.55 watts per 
kelvin) _{ cm. length, whereas the 
2600 2700 10-mil. filament requires 5.} 
watts per cm. length. 
This is to be expected since 


there is less mass to heat up in the thinner 
wire, and the thicker wire has more radiating 
surface. Receiving tubes thus use up less 
filament power than other tubes. Although 
they use less power they are still operated 
at almost the same high temperatures as the 
transmitting tubes, hence they must be given 
the same care in order to prevent low life. 
EVAPORATION OF TUNGSTEN 

This factor has a most important bearing 
on the life of vacuum tubes. At these 
high temperatures necessary to produce the 
requisite electron emission, vaporization of 
the filament material takes place. This is 
evident from the colored deposit seen on 
the glass walls of the tube. At such high 
temperatures tungsten begins to vaporize. 
Tungsten vapor leaving the filament reaches 
the relatively cold glass wall of the tube and 
condenses there, leaving a solid film of 
tungsten. Evaporation of the filament de- 
creases the diameter of the filament, hence 
increases the resistance of the filament, 
varies the energy consumed by it and thus 
produces a variation in the electron emission 
as time passes. It is, therefore, important 
to see the bearing this has on the practical 
operation of tubes. Fig. 4 shows how the 
evaporation of tungsten varies with the tem- 
perature. It is seen that evaporation in- 
creases very slowly at temperatures below 
2400 degrees, but above 2400 degrees the 
evaporation increases at a remarkably rapid 
rate. It is, therefore, evident that the fila- 
ment life will depend upon the rate at which 
the filament material evaporates. 

LIFE OF TUBE 

In practice filaments must be worked to 
last as long a time as posible, renewal costs 
being very high. It is seen that the life of 
a tube depends upon the temperature at 
which it is worked. Thus, from Fig. 4 we 
see that a filament operated at 2490 de- 
grees evaporates twice as fast as one oper- 
ated at 2452 degrees, hence will last half as 
long. It is, therefore, necessary to decide 
on what is the life of a tube, especially so 
since the electron emitting properties also 
vary with the age. The life of a tube is 
arbitrarily defined as the number of hours 
it takes for the diameter of the filament to 
decrease by 10 per cent of its initial value. 
The life of a tube is considered as over 
regardless of whether the filament is in- 
tact or not, so long as its diameter has de- 
creased 10 per cent. 

SAFE TEMPERATURE 
This decrease in diameter may be ob- 
(Continued on page 568.) 
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A Voltage Raiser for C.W. Transmitters 


By MARCUS G. SCROGGIE, B.Sc., English 5JX 


EFORE installing transmitting equip- 
ment one is usually faced with the 
problem of devising a method of 
obtaining a suitable high voltage. 
This new method, applicable to step- 
ping up the voltage of direct current 
mains, is particularly simple, and the appa- 
ratus easy and cheap to construct. The 
principle can be applied for obtaining a 


smooth, high voltage direct current from an 
induction coil having an interrupter synchro- 
nized with the distributor and deriving cur- 
battery. 


rent from a low voltage The 


are nowhere in this country of above 250 
volts, this method is unsatisfactory for 
higher powers as the filaments have to be 
run very brightly to get the necessary plate 
current, resulting in a rapid disintegration 
of the filament, or else a number of tubes 
must be used in parallel, leading to low effi- 
ciency all round. To those who cannot 
afford a motor generator to give 500 to 1,000 
volts, or to be continually buying batteries, 
the following description may be of inter- 
est. The method which has been worked 
out consists in connecting a number of con- 


Details of 
rotating brushes 


Constructional Details of the Stationary Contacts and the Movable Brush Contacts That Compose 


a Portion of 


author, using the machine described below, 
is heard at a good strength and regularly 
on a two-valve receiver at Orleans, France. 

The machine to be described is an attempt 
to solve the problem of providing a suitable 
H.T. supply for a low-power tube trans- 
mitter. Most of those who work with trans- 
mitters are faced with the difficulty of ac- 
complishing this without considerable expen- 
diture. Such experimenters fall into three 
groups: those with access to an A.C. supply, 
those with a D.C. supply, and those with no 


supply laid on at all. The man who has 
access to A.C. is usually regarded as being 
“750 9t 
Vo/Ts 


A 
+ 


ia 


Fig. 4 


Each Condenser is Charged Separately from the 

Power Line, and Discharges Through the Series 

Bank. A Constant High Voltage is Thereby Main- 
tained. 


the most fortunate, owing to the ease with 
which the supply voltage may be stepped up 
to any desired extent without the use of 
rotating machinery of any sort. The dis- 
advantage lies chiefly in the rectifier, of 
which it may be said that no really satisfac- 
tory type is available; chemical rectifiers are 
uncertain, and their efficiency depends on a 
great many details being carefully attended 
to; valve rectifiers are expensive to equip 
and run, and may burn out. Further, elabo- 


rate smoothing circuits are usually essential. 

The D.C. man is well off where only a 
very small power of, say, 3 or 4 watts is 
required, as he can run his tubes off the 
mains at no expense whatever for H.T. sup- 
ply, and little or no smoothing is required, 
even for telephony. 


As domestic supplies 


the Voltage 


Raiser. 


densers in series and charging these at fre- 
quent intervals from the D.C. supply so as 
to maintain the voltage. 

In Fig. 1 if C,, GC, ete., are a number of 
condensers and the supply voltage, which 
will be assumed to be 230, is connected in 
turn across each condenser, the voltage 
across AB will be 920. If now AB is con- 
nected up to a transmitter, the condensers 
will discharge through it, and the voltage 
will gradually fall. To avoid this the con- 
densers are recharged from the mains, and 
so on rapidly. 

It will be seen that however often the 
condensers are charged, their voltage must 
drop to some extent in the interval between 
successive charges if they are supplying cur- 
rent; in other words, the output is not per- 
fectly smooth, but it can be made very 
nearly smooth by suitably designing the 
charging device. 

The first thing to fix on is the number of 
condensers in series, which, of course, deter- 
mines the step-up effect desired. If the sup- 
ply is at 230 volts, and it is desired to step 
up to about 900 volts, four banks of con- 
densers should be used. It must be remem- 
bered that lower voltages can be easily ob- 
tained at any time by connecting the output 
terminals across only a part of the con- 
densers. 

As previously explained, there is a drop 
in voltage during discharge, so that in prac- 
tice the output is somewhat less than as in- 
dicated above. With a suitably designed 
machine it is about 90 per cent, so that 
with four condensers in series the average 
output voltage is about 830. 

To find the size of condensers for a given 
power, allowing this 10 per cent drop, the 
fundamental equation for condensers is used 


C = — where C is the capacity in farads 
V 

and Q is the quantity of electricity which 

passes in or out when the voltage is altered 

by an amount VY, Assuming the flow of 


current, / amps, is practically constant qur- 
ing time ¢ seconds of discharge, this may 
It 
be altered to C = —. 
V 
If the average value of the output voltage 
on load is 90 per cent of that on no load, 
then approximately the minimum voltage 
across any condenser is 80 per cent of the 
maximum, or |” is 20 per cent of the supply 
voltage, so if the interval ¢ between charges 
is 0.02 sec. and the output current is 0,02 
ampere (representing about 16 watts), the 
required capacity of condenser is 
0.02 « 0.02 


= 0.0000087 farad, say 10 uF, 
230 x 0.2 
to allow a little margin. 

The charging is accomplished by the ma- 
chine to be described, the design of which 
may be varied considerably, but this par- 
ticular one charges each condenser once per 
revolution of a small fan motor worked off 
the 230 volt supply. When running at 3,000 
R.P.M., the interval between charging any 
condenser is nearly 0.02 second, as stated 
above. 

The shaft of the motor bears a small in- 
sulating disc to which are fastened two 
rotating brushes and a balance weight to 
prevent vibration. The brushes consist of 
a number of phosphor bronze strips as used 
for rotary switches, bent over by a stiff 
piece of metal and bolted to the end of a 
metal arm as shown in Fig. 2. One arm has 
a contact stud screwed to it which makes 
contact with a fixed brush connected to one 
side of the input. The other supply line is 
connected through another fixed brush bear- 
ing on the motor shaft and through a screw 
fixing the second rotating brush to the small 
pulley or other metal disc attached to the 
shaft. Care must be taken to prevent the 
two rotary brushes or their connections 
making contact anywhere, for obvious rea- 
To limit the current, in the event of 
a short circuit developing in the machine, a 
resistance of about 15 ohms is connected in 
one of the leads, preferably in the one not 
earthed. This passes enough current to blow 
the fuse, but prevents the burning up of the 
contacts, as would happen if a dead short 
took place. 

(Continued on page 624) 
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The Static Frequency Multiplier 


For the [ndustrial Production of Very High-Freauency Currents In Radio Telegraphy 
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T is now possible to obtain directly and 

efficiently, by means of high-frequency 

aiternators, currents having frequencies 

of 30,000 to 40,000 cycles per second. In 

order to do so, it is preterable to use 
either ordinary homopolar alternators having 
the great peripheral speed of 250 meters per 
second or homopolar machines with reduced 
number of stator slots as previously de- 
scribed by the author* and having the rela- 
tively low peripheral speed of 150 meters 
per second. 

By admitting greater peripheral. speed 
even for alternators having a reduced num- 
ber of stator slots, it is possible to attain a 
frequency of between 50,000 and 60,000 
cycles per second; but it does not seem pos- 
sible to industrially realize, under efficient 
mechanical and electrical conditions, higher 
frequencies directly by means of high- 
frequency alternators. It is, however, indis- 
pensable to obtain such higher frequencies 
and particularly for outputs of from 5 to 
20 kilowatts, if we want dynamo-electrical 
generators to compete with thermionic tube 
generators which are rapidly evolving. 

It was with this object in view that the 
author, several years ago, interested himself 
in static frequency multipliers, the opera- 
tion of which depends, as is well known, on 


the phenomenon of magnetic saturation. 

Before undertaking the construction of 
such apparatus the author preferred seeking 
a magnetic substance which would be more 
suitable to this application than either iron 
or silicon-iron. 

To begin with, the author first proposed in 
French Patent No. 491,184 of May, 1915, 
the use, in frequency multipliers, of mag- 
netic substances such as nickel which pos- 
sess a magnetic curve similar to that of iron, 
but on a scale reduced along the induction 
axis. These substances, in which the satur- 
ation phenomenon occurs at lower inductions 
than in iron, afford the possibility of turn- 
ing this phenomenon into account by resort- 
ing to much smaller magnetic induction vari- 
ations than with iron. These induction 
variations then become more compatible with 
the high frequency in question from the 
point of view of Since then, the 
author has carried out investigations in 
order to determine such a substance, in the 
nickel-steel series, possessing at the same 
time a small hysterisis co-efficient and a 
great resistivity whilst being sufficiently 
malleable to be laminated into sheets of 0.05 
to 0.06 mm. thick. (See French Patent No. 
510,462 of May, 1919). 

In May, 1920, Mr. Guillaume, having con- 
firmed cgrtain data, it was possible to obtain, 
with the co-operation of the Imphy Steel 
Works, a very interesting alloy which we 
shall hereafter refer to as the Y alloy. 

The 0.05 to 0.06 mm. sheets of this alloy 
were compared to the best sheets of equally 
thick silicon-iron, which could be produced 
for frequency multipliers. The measure- 
ments were carried out at the Laboratoire 
Central d’Electricité under the direction of 
Mr. Jouaust. The alloy in question was tested 
at a temperature of 100° C. The results of 
the comparison are as follows: 

Magnetic Curve—Fig. 1 shows both the 
silicon-iron magnetic curve I and the Y al- 
loy curve II. It may be at once noted that 
the Y alloy curve is much the same as that 
of the silicon-iron reduced to 0.4 along its 
induction axis. The sample of silicon-iron 
sheets under test presents this peculiarity, 
however, of being relatively little permeable 
at high inductions. 

Hvysterisis—The 


losses. 
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*See the author's U. S. Patent No. 1,234914. 
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Front and Back Views of a Frequency Multiplier 
of the Latour Type. 


out (See Radio Review of August, 1920) 
that the laminating of these substances into 
sheets as thin as 0.05 to 0.06 mm., appreci- 
ably increases their hysterisis. The hyster- 
isis co-efficient of the 0.05 to 0.06 mm., sili- 
con-iron sample, the magnetic curve of 
which is shown in Fig. 1, is nevertheless 
but 0.0014 for an induction of 2,600 gausses 
and 0.0026 for an induction of 17,600 gaus- 
In view of the thinness of the sheets in 
question these figures must be regarded as 
being very low. It occurs, however, that the 
hysterisis co-efficient of the 0.05 to 0.06 mm., 
Y alloy is more advantageous since it is 
0.0014 for an induction of 7,000 gausses at 
which this alloy is saturated. 

Resistivity—The difficulties of laminating 
iron having a large amount of silicon, into 
very thin sheets, are well known. The sili- 
con-iron resistivity for the sample under test 
is nevertheless 45 microhms-cms., i.e., 50 per 
cent higher than that of the best sheets actus 
ally available on the market. Now, the Y 
alloy resistivity is still higher, being 85 
microhms-centimeters. 

Hence, the superiority of the Y alloy 
sheets over the best silicon-iron sheets, in- 
asmuch as frequency multiplier applications 
are concerned, is considerable. These Y alloy 
sheets permit of a much higher efficiency at 
very high frequencies; as a consequence we 
may avoid the complications inherent to fre- 
quency multipliers necessitated for the 
evacuation of the excessive quantity of heat 
generated therein. 

The losses per cubic centimeter may be 
calculated by means of the  author’s 
formula (See Revue Générale d’Electri- 
cité, April 13, 1918). As a matter of fact, 
it is only at a frequency of about 100,000 
cycles per second that the value of the eddy- 
current losses reaches that of the hysterisis 
losses and this for an induction corresponds 
ing to saturation. 

By using the Y alloy, it has been possible 
to realize the trebling and quintupling of a 
frequency of 33,000 cycles per second with- 
out using any direct current and with a very 
easy cooling of the multiplier. 


(Continued on page 640) 
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Continuous Wave and Radiophone Transmitters 


N the introductory article of this series 


we considered the theory of the genera- 

tion of continuous waves by means of 

vacuum tubes and showed how a simple 

miniature transmitter could be made of 
any regenerative receiving set. In this article 
we will go one step further and take up the 
subject of designing a lower power 5-watt 
C.W. transmitter. 

In a low power outfit of this description 
it is desirable to make it as simple as possi- 
ble, and to this end the more elaborate and 
complicated circuits are not desirable; the 
circuit should have as few parts as is con- 
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Circuit of a Low Power C.W. Transmitter 
La, 25 Turns. Lp, 50 Turns. Ca, .0003 M.F. Cg. 
Lg, L200 


.002 M.F., C, 1.0 M.F.. Rg, 5000 Ohms. 
H. C. Coil. 


sistent with good performance. There are 
a number of very simple circuits which are 
particularly suitable for such sets and in this 
discussion we will describe two such cir- 
cuits. Before going into the details it is 
desirable to discuss the question of the power 
supply, namely what power is suitable for 
the filament and plate. 

For oscillator tube a single 5-watt vacuum 
tube of the type of the Radio Corporation 
of America’s UV-202 is recommended. Of 
the tubes now on the market for sale to the 
general public this one will be found to be 
most satisfactory. It requires about 7.5 
volts across the filament terminals and about 
250 to 350 volts on the plate. The tube is 
so designed that the plate voltage may be 
increased to values as high as 400 to 500 
volts in which case more power will be se- 
cured. For filament power three sources 
are available, (1) storage batteries, (2) 
direct current obtained from D.C. lighting 
mains, and (3) alternating current from 
A.C. lighting mains. The actual choice de- 
pends largely on which source of power is 
more available and convenient. If storage 
batteries are used it will be necessary to 
have two 6-volt batteries in series in order 
to obtain the requisite voltage. These 
should also be of fairly high ampere-hour 
capacity, 80 to 100 ampere-hours would be 
very good. lf the storage battery power is 
already on hand it might be cheaper from 
the point of view of initial cost to use this 
source of supply. If the power supply in 
any given location is direct current, 120 or 
220 volts, it will be necessary to use a large 
resistance having a fairly high current 
carrying capacity, since the current taken by 
the filament of the 5-watt tube is in the 
neighborhood of 2.3 amperes. Once this is 
secured there is no further trouble and you 
have a source of power which is always at 
hand and requires no attention. If the 
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power supply in any given location is alter- 
nating current then it will be necessary to 
use a step down transformer to convert the 
usual 110 volts A.C. to the required 12 volts. 
The storage battery has the disadvantage 
that it has to be charged every once in so 
often and looked after to see that the specific 
gravity of the solution is up to par and so 
on. If a battery charger is available at 
home this is not so bad, but if the battery 
has to be taken down to a charging station 
every time, the whole business becomes a 
burden and a nuisance. In general the light- 
ing main supply is most convenient and least 
troublesome. As between D.C. and A.C. from 
the lighting mains the amateur will generally 
not have a choice. Either there is D.C. or 
A.C. available and he must pick the one at 
hand. If a choice actually can be made it 
is recommended that A.C. be used for reasons 
of tube life economy. It has been estab- 
lished that the use of A.C. for the filament 
has the effect of prolonging the life of the 
tube, and inasmuch as tubes are rather costly 
any expedient which prolongs tube life is 
desirable. 

If A.C. is decided on there is the question 
of the filament transformer. This may 
either be made or purchased outright. Un- 
less one has facilities for building a trans- 
former it is questionable whether anything 
is gained by building rather than by pur- 
chasing. Many amateurs have the queer 
notion that anything made is always better 
than anything bought. This is not so. 
What counts is the result, and the man who 
spends $10.00 for a real good filament trans- 
former and gets action is much better off 
(and incidentally a better amateur) than the 
so-called amateur who sweats trying to 
“make” a transformer and gets no results 
This does not mean that all home made 
transformers are not good. If you have 
the facilities and are a good mechanic there 
is no reason why you should not make a 
good transformer, but there are some very 
excellent and high grade filament  trans- 
formers now on the market which are just 
suitable for the set here mentioned. 

When it comes to the plate power supply 
for low power tubes there are three sources 
of power: (1) A bank of large “B” Bat- 
teries. With UV-202 tubes it is possible to 
string up a bank of large plate batteries up 
to, say, 3C0 or 350 volts, and get pretty 
good results. If you do not use your set 
too much this may prove a very simple way 
of obtaining a non-fluctuating source of 
D.C. (2) High voltage D.C. generator. This 
is the ideal source of supply and the most 
desirable. If you can afford it, it is worth 
while. (3) Rectified A.C. This necessitates 
the use of a step-up transformer, and the 
use of the necessary filter circuits and rec- 
tifying devices which are very expensive 
The subject of filters has been so thor- 
oughly developed that it is possible to use 
rectified A.C. and get practically as good 
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results as with a D.C. generator. Which to 
use is a question of cost. The amateur must 
figure out for himself item for item the 
cost of the D.C. generator and accessories 
and compare against the cost of the step-up 
transformer, rectifying units and filter de- 
vices. The writer believes that in the long 
run the cost will be about the same for one 
as for the other. Straight D.C. is preferable 
if you can get it. On the other hand ree- 
tified A.C. has a great advantage. You can 
buy your step-up transformer (or build 1t) 
so that it has a variable step-up ratio, and 
thus get a wide range of voltages which may 
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later come in handy for higher power tubes. 
D.C. generators are generally built for a 
definite voltage, and thus lack the flexibility 
of transformers. You pay your money and 
pick whichever you think more suitable for 
your purposes. The question of building a 
right rectifier and filter circuit will be left 
to a later article when it can be taken up 
more in detail. We will therefore assume 
in this article that the plate supply is avail- 
able in one form or another and that direct 
current voltage is applied to the plate. 
The circuit here recommended for a 5- 
watt set or under is illustrated schematically 
in Fig. 1, in which complete connections 
and circuit constants are given. The cir- 
cuit is an inductively coupled circuit and has 
just two adjustments: (1) wave-length, by 
adjusting the number of turns on the an- 
tenna coil La, and (2) coupling between the 
antenna coil La and plate coil Lp. The two 
coils La and Lp form what is sometimes 
called the “antenna-plate transformer.” 
This transformer serves a most important 
function, and this is based on a_ principle 
which all amateurs ought to be very well 
acquainted with. It is the aim of all ama- 
teurs to obtain the maximum possible out- 
put from their sets at the maximum effi- 
ciency, in plain language to get all they can 
out of the tube. It has been shown by various 
writers (for example, Professor Powers in 
a recent issue of Rapio News, on “Match- 
ing Impedances”) that the maximum output 
at maximum efficiency is obtained when the 
load impedance or resistance is equal to the 
impedance or resistance of the generator. 
Now in the case of our tube transmitter the 
generator is the vacuum tubes, whose 1m- 
pedance is the impedance of the plate to 
filament path, which may be about 5000 ohms 
for a UV-202. The load is the antenna re- 
sistance which may be of the order of 8 to 
16 ohms. It is obvious that we could never 
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Audio Frequency Transformers 


UALITY in radio music depends 
largely upon the characteristics of 
the audio frequency amplifying 
transformers employed. It is usu- 
ally the amplifying transform- 
ers that determine whether the received 
programs will be music or noise, and in order 
to aid purchasers in selecting efhcient trans- 
and help manufacturers in 
them, this article has been pre- 
pared. After making extensive tests on 
some two dozen different types of audio 
transformers now on the market, the writer 
came to the conclusion that there are very 
few really efficient ones and that the best 
have possibilities of great improvement. 
The difficulty involved in designing an 
efficient audio frequency transformer is to 
produce one that will function equally as 
well on one frequency as on another. Un- 
like power transformers designed for opera- 
tion on one frequency only, an amplifying 
transformer is subjected to a wide range of 
frequencies, trom the lowest notes of the 
saxophone to the highest notes of the pic- 
colo. Hence, it is no easy matter to con- 
struct a transformer that will give high and 
uniform voltage amplification over the above 
wide range of frequencies. If the trans- 
former is not as efficient on the lower notes 
as on the higher, the higher notes will be 
amplified to a much greater extent than the 
lower and the quality of the am- 
plitied music or speech impaired. Distortion 
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will be introduced, with no possibility of 
correction unless better transformers are 
emploved. 

Most manufacturers employ the cut and 
try method in the design of amplifying 
transformers until an efficient one is obtained. 
Of course it is well known that the trans- 
former should match the vacuum tubes em- 
ployed with it; that is, the impedance of 
the primary coil should equal the plate to 
filament impedance of the tube, and the im- 
pedance of the secondary coil should equal 
the grid to filament impedance of the tube. 
3ut as the impedances of the transformer 
varies considerably with the frequency, and 
as the impedances of the tubes vary with 
their adjustments, these conditions are only 
satisfied approximately. They do not mean 
much and do not always hold true. Only 
a general idea of the approximate number 
of turns and size of core can be obtained. 

Fig. 1 shows the arrangement of the coils 
in all of the present day transformers. The 
primary coil is inside and comprises from 
2000 to 3000 turns of fine wire, about No. 
40 B. & S. gauge. The secondary coil com- 
prises from 3 to 10 times as many turns of 
about the same size wire, hence it is evident 
that it is useless to attempt to wind one by 
hand. In this illustration, and also in the 
others, the terminals are marked to cor- 
respond with the vacuum tube connections, 
which arrangement, through years of ex- 
Perimenting, has been found the best. It 
will be noted that the outside end of the 
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secondary winding should connect to the 
grid of the tube. This is to avoid the con- 
denser effect between the grid and the prim- 
ary coil, which would exist if the grid was 
connected’ to the inside of the secondary 
coil adjacent to the primary coil. 

The next important part of the trans- 
former is the iron core. The transformer 
consists of three parts: primary coil, second- 
ary coil and iron core. At one time there 
was an audio transformer on the market 
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that had no iron core. Just the two coils were 
employed, which were necessarily large due 
to the absence of the iron core, but this 
type of transformer has been discarded as 
inefficient and costly. 

The iron core is made up of many thin 
pieces of soft iron. It offers a low resist- 
ance path for the magnetic lines of force 
set up around the co:ls when in use. The 
best silicon steel should be used for the core 
and the thinner the laminations the better 
in order to reduce hysteresis and eddy cur- 
rent losses. The majority of transformers 
employ a core having a cross-sectional area 
of 14"x%". Some have larger cores. Figs. 
2 and 3 show two types of transformers 
with cores assembled. The iron laminations 
are interleaved, dove-tail fashion at the cor- 
ners, to make good magnetic joints. There 
are only a few constructed according to Fig. 
2 now on the market, but this type is as 
good as the other if properly designed. The 
cores of course are clamped between in- 
sulating pieces on which the binding posts 

(Continued on page 633) 
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A High Frequency Alternator for Tone 
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nerati Cur- 
Small Inductor Alternator for Generating 
— rents of 500 to 1,000 Cycles. 


SMALL alternator generating cur- 
rents of frequencies from 500 to 
1000 cycles per second provides an 
excellent means for modulating the 
output of a C.W. or radiophone 
transmitter for I.C.W. or tone telegraphy. 
The following article describes the construc- 
tion and use of a small alternator of the in- 
ductor type designed for this purpose, which 
can be constructed in a short time from 
materials usually on hand. Unnecessary di- 
mensions and data have been omitted from 
this description, and constructional details 
have been made as general as possible. 

As shown in the illustration, Fig. 1, (A), 
the alternator consists, essentially, of a sta- 
tionary armature on which are wound the 
field and armature coils of the alternator, 
and a toothed inductor or. rotor mounted 
on the shaft of a small motor. 3riefly 
the theory of the operation of the device 
is as follows: z 

As the inductor rotates, the reluctance of 
the magnetic circuit through the inductor 
and armature core is varied periodically 
from maximum to minimum, due to the 
variations in the length of the air gap be- 
tween the inductor and the poles of the 
armature as the projections on the inductor 


Modulation 
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pass the armature poles. This produces a 
corresponding variation in the flux linking 
the armature windings, generating an E.M.F. 
in the armature windings, the frequency of 
which is equal to the number of projections 
on the inductor multiplied by the revolutions 
per second. 

The armature or core on which the field 
and armature coils are wound should be 
built up of laminations of transformer steel. 
The cross-sectional area of the core need 
not be greater than 1 square inch, the other 
dimensions of the core being sufficient to 
allow space for the field and armature wind- 
ings, the positions of which are as indicated 
in Fig. 1, (A). The ends of the core should 
project at least an inch above the armature 
coils to form the poles of the armature. 

A very convenient method of mounting 
the armature is shown in the illustration, for 
with this mounting the laminations are 
clamped firmly together, while the slots in 
the legs supporting the armature permit it 
to be adjusted so that the length of the air 
gap between the armature poles and the cor- 
responding teeth on the inductor can be re- 
duced to a minimum; a condition essential 
to the proper operation of the alternator. 
The importance of this detail should not 
be overlooked, since the length of this gap 
is one of the factors determining the output 
of the alternator and for maximum results 
the length of the gap should be reduced 
as much as* possible, being just sufficient to 
allow the teeth on the inductor to clear 
the pole faces of the armature. 

The inductor or rotor of the alternator 
may be constructed from the laminations 
taken from the armature of a motor or gen- 
erator, or it can be made from an old gear. 
In either case, the teeth or projections on 
the inductor should be so spaced that they 
are separated by a distance slightly greater 
than the length of one of the pole faces 
of the armature. While not essential, a 
much better wave form will he secured if 
the teeth on the inductor are shaped so 
that the length of the face of each tooth 
will be much less than the length of the base, 
the length of each side of the tooth being 
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equal. This will make the tooth triangular 
in shape. The inductor should be of approxi- 
mately the same width as the armature and 
should be mounted directly on the shaft of 
the motor driving the alternator. 

The design of the armature and field wind- 
ings is governed largely by the voltage of 
the D.C. source employed to excite the field. 
Ordinarily, the field winding may be of No. 
20 to 26 S.C.C. copper wire, the number of 
turns in the winding depending on the volt- 
age of the source from which the field is to 
be excited. If this is a 6-volt storage bat- 
tery, from 200 to 400 turns can be used in 
the field winding, and the same can be used 
satisfactorily for higher voltages, providing 
sufficient resistance is included in the field 
circuit to keep the current through the wind- 
ing below 1 ampere. The field coil is best 
wound directly on the armature core, ade- 
quate insulation being placed between the 
winding and the armature, and end pieces 
of insulatiny material placed at each end 
of the coil. 

Since the output of the alternator is not 
very great, the current in the armature coils 
will be relatively small, and small, enameled, 
copper wire can be used for winding the arm- 
ature coils. The number of turns in each of 
the coils should be several times the number 
of turns in the field winding, and the two 
coils should be connected together so that 
the voltages generated in each will add. This 
connection is best determined bv experiment. 

(Continued on page 635) 


Throw Those Taps Away 


HY designers of radio sets insist on 
W having a set of switch taps to adorn 

the face of a panel is not a difficult 
question to answer. Their reply would be 
somewhat as follows: 

Since it is desirable to get as large a 
voltage drop across the coil as possible, to 
better actuate the detector, the ratio of 
inductance to capacity should be as large as 
possible, within limits of course. Further, 
since this condition is to hold true over a 
band of wave-lengths. it will be necessary 
to provide some means whereby the above- 
mentioned desirable ratio may be always 
attainable. With taps on the coil, a method 
is obtained for changing the wave-length 
quickly, easily and efficiently. 

To this we may answer: 

Very true indeed. We grant that the 
ease and rapidity of wave-length control is 
a valuable feature of the tapped coil system, 
but we question the point with regard to 
efficiency. We shall submit the necessary 
data herewith to substantiate our contention 
and we shall advocate another means of 
wave-length control which is much more 
efficient, although there is nothing new 
about the method. In fact, it is in daily 
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use on hundreds of sets. What we wish to 
do is merely to bring the attention of 
builders and designers to bear on the subject 
and to have the method universally 
adopted on all sets where it is applicable. 
What we advocate is the use of untapped 
coils, properly designed, which are tuned by 
means of small variable condensers in the 
order of 250 micromicrofarads (0.00025 
mfd.) For antenna circuits the condenser 
should be larger, in the order of 1,000 micro- 


microfarads (0.001 mfd.). Fig 1 illus- 
trates the point in question, 
11 to 23 plate 
(CONDENS EF 
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Untapped coils 

Fig. 4 
Circuits Composing Untapped Coils, Being Tuned 


by Means of Variable Capacities. The Condenser 
in the Shunt Circuit Illustrated Should be Variable. 


In passing, it may be well to point out 
that the use of Litzendraht wire for wave- 
lengths lower than 300 meters will not be 
as efficient as solid wire of relatively large 
cross-sectional area. Litzendraht wire is 
more suitable for the longer wave-lengths, 
especially where the coil is bank-wound. 

From the mechanical point of view, sev- 
eral objectionable features exist in the 
tapped coil system. First, the taps them- 
selves must be taken off the winding of the 
coil. This is done by either looping and 
twisting the wire at the spot where the tap 
is to be made, by soldering a lug at the 
desired place, at which the insulating cover 
has been scraped to allow the soldering to 
be done or else by drilling holes in the 
tubing where the tap comes off and thread- 
ing the wire through in such a manner that 
it will not loosen. The foregoing tedious 
explanation is a fair picture of the actual 
job itself. 

After the taps have been taken on the 
coil, they must be carried to the switch 
contacts, involving more soldering and 
wiring. Before the switch contacts can be 
put in place, the panel must be drilled to 

(Continued on page 636) 
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WIRELESS RECEIVING SYSTEM 


(Patent No. 1,455,767. Issued to —— Slepian, 
Swissvale, Pa., May 15, 192 
The principal object of this invention 
provide an improved wireless receiving 
wherein received signal impulses are enormously 
amplified, and a system wherein undamped, con- 
tinuous wave-signal impulses may be readily re- 
ceived without the customary heterodyning step 


heretofore employed. According to the inven- 
tion, signal impulses to be detected are impressed 
upon a regenerative feed-back system, adjusted 


to what heretofore has been considered an un- 
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desirable state—that is to say, one in which an 
increase of the amplitude of the oscillations 
caused a more than proportional increase in the 
feed-back power, tending to maintain the os- 
cillations continuously. The unbalanced condition 
of the system, which is effective following the 
application of the signal impulses, is made stable 
at pre-determined time intervals thereafter by 
means of thermally responsive elements, having 
a time lag in their responses. The maximum 
amplitude attained by the oscillations at the end 
of said time lag is dependent upon the intensity 
of the impulses, tending to unbalance the system. 
The single figure is a diagramatic view of a 
wireless receiving system. oe this invention. 


TELEPHONE HEAD SET 


(Patent No. 1,447, =. Issued to Frederick Diet- 
rich, of Flushing, N. Y., Assigned to C. Brandes, 
Inc.. of New York, N. Y., March 13, 1923.) 
This invention is directed to improvements in 
telephone headsets and has among its objects 
the provision of a device whereby the user of 
the headset may easily and quickly adjust the 
Provision of a simple 


aed 


receivers to his ears; the 


Y é. 


securing the 
and an 


but dependable 
aforementioned device to the headband; 
improvement in the padding of the headband by 
the elimination of seams which practical exper- 
ience has shown have a tendency to rip open 


arrangement for 


to the action of perspiration or 
oil from the hair of the user on the stitching. 

One of the principal features of the invention 
relates to ~ device before mentioned for adjusting 
the receiver to the ears of the user. This de- 
vice is sakes ably in the form of a collet chuck 
having a concentric aperture in which a rod 
forming a part of a receiver supporting member 
is slidably and rotatably mounted. By means 
of an adjusting nut having a tapered thread 
engaging the collet, the latter may be contracted 
to securely grip the rod, and thus when the 
receivers are adjusted to the satisfaction of the 
user he may, by simply turning the adjusting 
nut, fasten them in that position. This devic 
as will be seen, engages the rod on practically its 
complete circumference and its design is such 
that a powerful gripping action is obtained even 
with a relatively slight turn of the nut. 


due, it is believed, 


VARIOMETER 
(Patent No. 1,456,267. Issued to Harold Potter 

Donle, of Meriden, Conn., May 22, 1923.) 

The main object of my invention tis to provide 
a variable inductive apparatus characterized by 
a considerable range and ease of adjustment of 
inductance values, relatively small and constant 
electrical resistance, and low distributed capacity. 
Another object is to make such a device com- 
pact, simple, light yet durable, and at a relatively 
low cost.) W hen used for instance in a radio 
receiver, /my device accommodates a large range 
cf wavelengths, provides simple tuning adjust- 
ments with small electrical losses. I have shown 
it in a form which is easily portable, and al 
though economically snide. it is durable. 

Inside of the box are mounted a plurality 
of coil members, at least one of which is station- 
ary, and at least one of which is rotatable. In 
the form shown there are two of these coil mem- 


from (6 
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bers 19 and 20. 
by a sleeve 21 


The coil member 19 is 
which projects oieveneiie 
the cover or front plate of the box, 


carried 
from 
and the coil 
member 20 is carried by the spindle 22 which 
is secured to the operating knob 15. The sleeve 
21 is stationary and the coil member 19 may be 
secured to it in a suitable manner, for instance, 
by means of a metal hub 23 and set 


»9 Re i screw. 
Similiarly the coil member 20 may be secured 
to the shaft 22 by a hub 24 and set screw 


so that the coil “members may be readily attached 
or adjusted on their respective supports. I may 
also provide a resilient washer 25 in the back of 
the operating knob to hold the hub 24 in yield- 
ing contact with the end of the sleeve 21. It 
will be seen that the two coil members may be 
adjusted closer together or further apart by 
simply sliding the hub 23 and its coil member 
along the sleeve 21, and then securing it in 
place by the set screw. By making the spacing 
between the two coil members as small as_ is 
mechanically feasible, the ratio of maximum in- 
ductance to minimum inductance, or, in other 
words, the range of the instrument is made 
extremely large. 

The coil members may be all identical and 
each may consist of a single length of wire es- 
pecially wound so as to provide two oppositely 
disposed polygonal parts. In this form, each 
part is spirally wound on a slotted support so that 
short lengths zig zag back and forth, first on 
one side and then on the other side of the 
support, adjacent turns crossing each other in the 
slots at intervals. The two parts are so wound 
and connected that the current travels in them 
in oppostie directions. Preferably, the supporting 
part of each coil member is formed of a plate 
of insulating material having a central arm 28 
and two extended heads 26 and 27 on opposite 
ends of the arm. 


MULTI-STAGE AMPLIFIER CIRCUITS 
(Patent No. 1,459,419. Issued to Edward O. 
Scriven, of New York, N. Y., June 19, 1923.) 

This invention relates to multi-stage amplifier 
circuits and more particularly it relates to va- 
cuum tube circuits wherein a _ plurality of re- 
peaters or amplifiers are employed to amplify 
signals impressed thereon from an incoming line. 

One of the objects of this invention is to pro- 
vide a means for regulating the degree of am- 
plification of a multi-stage amplifier set for signals 
impressed thereon. 

As is well known in the art, weak currents 
or signals may be amplified to any desired de- 
gree by impressing them on a plurality of vacuum 
tube amplifiers arranged to work into each other 
by suitable circuit connections. In employing 
such a multi-stage amplifier set for amplifying 
weak currents, it is frequently found undesirable 
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total amplification of the set before 
impressing the amplified currents on the out- 
going line or the receiving instrument, since 
the degree of amplification desired for each par- 
ticular case will depend largely upon the strength 
of the incoming currents and on the electrical 
conditions in the output circuit into which the 
amplifiers work. It is also frequently desirable to 
cut down the degree of amplification to prevent 
overloading the last stages. ; 

In accordance with this invention, a single 
switching means is employed to cut in or out 
one or more of the plurality of the amplifiers 
so as to regulate the amount of amplification for 
any given case. An additional switch is also 
provided for regulating the strength of the cur- 
rents impressed on the first tube so that by 
operating both switches any desired degree of 
amplification from the set may be obtained. 


to use the 


COMBINED RHEOSTAT AND SOCKET 
(Patent No. 1,451,024. Issued to Conrad Klem- 
mer and Walter P. Koechel, of Bogota, N. J., April 

10, 1923.) 

This invention relates to a combined socket 
and rheostat unit and more particularly to a 
novel and improved device adapted particularly 
to be mounted on the panel of a radio outfit with- 
out resorting to the use separate fastening 
elements or mountings. 

The primary object of the invention is the 
provision of a vacuum bulb or tube holding socket 
which is connected to an insulated block or sup- 
port so that it combines with the same to com- 


og. 2 


‘ 4 
Y “hp SN 
Vij 
UY 
28 Yj 
. YUffygnN 
£5 = ty 
fyyyn 
27 em 
2. —T Wyn 
UWYYyy 
a a 
4 
ify 
“Wifi, 


WN 24 


5 


prise a unit whereby the same is attachable to a 
panel and arranged so that the conductors leading 
fe the positive and negative filaments may be 
easily connected as is common in various types 
of radio receiving outfits. 
RECEEVING ARRANGEMENT FOR WIRE- 
LESS TELEGRAPHY 
(Patent No. 1,454,328. Issued to Alexander 
Meissner, of Berlin, Germany, May 8, 1923.) 
The object of the present invention is an im- 
provement on the wireless telegraph receiving ar- 
rangements disclosed in German Patent 332,581. 
In accordance with the main patent, a cathode 
relay is actuated by means of an_ alternating 
current generator at the receiving station, whereby 
the received high frequency energy is at the 
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Apparatus Awarded Certificates 


NOTICE ; 

Mr. Louis Gerard Pacent, Director ot 
Rapio News Laboratories, resigned August 
6, 1923. 

Due to Mr. Pacent's large interests, it 
was impossible for him to give sufficient 
time to the ever increasing work of 
Rapvio News Laboratories. 

H. GERNSBACK. 

FIVE CIRCUIT SWITCH PLUG 

A five circuit switch plug designed to 
accommodate either a head-set and loud 
speaker or two head-sets is shown in the 
illustration. This plug is manufactured by 


George E. Walker Co., St. Louis, Mo. An 
ingenious switching arrangement operated by 
turning the plug connects in either the phones 
or loud talker independently, or the two in 
parallel or in series or disconnects them both 
from the receiving set. The insulating mate- 
rial is of bakelite. The plug is not much 
larger than the ordinary telephone plug. The 
phone cords may be anchored to a metal 
ring inside, so that jerking the cords will 
not pull on the tips. This plug is of very 
good mechanical construction and of neat 
appearance. 
AWARDED 
LABORATORIES 
MERIT NO. 243. 


THE RADIO NEWS 
CERTIFICATE OF 


COLE AUDIO FREQUENCY 
TRANSFORMER 

This amplifying transformer, 
manufactured by A. B. Cole, 


which is 
Inc. of 88 


E. Kinney Street, Newark, N. J. is her- 
metically sealed in an aluminum case, making 
the instrument moisture proof and immune 
from mechanical injury. The four terminals 
are brought out through a bakelite top, as 
shown in the illustration. The character- 
istic curve is very uniform throughout the 
wide range of frequencies encountered in 
broadcast reception, and a high degree of 
voltage amplification is obtained. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 228. 

GILFILLAN DIALS 

Gilfillan Bros., Inc. submitted two dials, 
type R.175, 214" black, and type R.150 3” 
brown bakelite, one of which is shown in 
the illustration. They are mechanically ac- 
curate and of pleasing appearance. The 
graduations are in white and show up very 
distinctly. The set screws, for clamping 
the dials to shafts, are threaded in metal 


inserts imbedded in the bakelite mould. Both 
are for 3/16” shafts, although this company 
also makes them for 14” shafts. 


Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 235. 


GILFILLAN CONDENSER 

A variable condenser of simple yet ac- 
curate mechanical construction and of high 
electrical efficiency is shown in the illustra- 
tion. Moulded bakelite end plates support 
the condenser elements. The shaft turns 
in metal bearings imbedded in the bakelite 
forms. A capacity range of from 15.66 to 


LD 


700.71 M.M.F. and a dielectric loss resist- 
ance of 240 ohms were obtained. This is 
a 23-plate condenser, type R.375, manufac- 
tured by Gilfillan Bros., Inc. of 1815-25 
W. 16th Street, Los Angeles, Cal. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 229. 


GILFILLAN POTENTIOMETER 

This potentiometer, type R.700, is of very 
durable construction and neat appearance. 
A moulded bakelite form supports the re- 
sistance element and contact arm. Phosphor 
bronze springs insure excellent electrical 
contact. The instrument is only 21%” in 
diameter, the same size as this company’s 


rheostat, and has a resistance of 190 ohms. 
Arrived in excellent packing. 
AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 230. 


GILFILLAN VERNIER RHEOSTAT 

A vernier rheostat of novel design and 
employing only one control shaft and dial 
for operating both rheostat and vernier is 
shown in the illustration. This instrument 
is also manufactured by Gilfillan Bros., Inc., 


is known as its type R.800 vernier 
rheostat. As shown in the illustration, a 
resistance wire passes around the outside 
of the moulded bakelite form and provides 
for the vernier adjustment. Two contact 
arms are employed, but only the outside 
or vernier arm is rigidly secured to the shaft. 
This arm, after rotating through an angle 


and 


of 90 degrees, catches on to the rheostat arm 
and pulls it around. Thus the rheostat arm 
can be moved forward or backward only 
after rotating the vernier arm 90 degrees. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 231. 


GILFILLAN DETECTOR UNIT 
ASSEMBLY 

Simplicity in building and wiring radio 
receiving sets may be obtained by using this 
type R.475 detector unit assembly, which is 
manufactured by Gilfillan Bros., Inc. This 
device is of moulded bakelite construction 
and is very rugged. 


and by-pass condensers, which are enclosed 
in a case underneath the socket. Terminals 
are provided for all of the above instru- 
ments, so that they may be adapted to any 
circuit. Space for mounting an amplifying 
transformer is also provided behind the 
socket. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 232. 


GILFILLAN MODEL NO. 2 
VARIO-COUPLER 
A small sized vario-coupler of excellent 
mechanical and electrical construction is 
shown in the illustration. This instrument 


is only 4” high and the primary coil 3” in 
diameter, and is arranged for both panel and 
base mounting. The form is of brown bake- 
lite. Excellent results were obtained on both 
amateur and __broadca eption be 
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bearings are mechanically accurate and in- 
sure good electrical contact with the 3/16” 
shaft which makes connections with the in- 
side rotor coil. This vario-coupler, type 
R.650, is also manufactured by Gilfillan 
Bros., Inc. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 233. 


GILFILLAN MODEL NO. 1 
VARIOMETER 
As shown in the illustration, this vario- 
meter is of excellent electrical and mechan- 
ical construction and is arranged for both 


panel and base mounting by simply shifting 
the location of the bakelite mounting brack- 
ets. This variometer is manufactured by 
Gilfillan Bros., Inc., and when connected 
in series with the secondary winding of the 
Model No. 2 Variocoupler, a range of from 
140 to 450 meters was covered. This instru- 
ment is of the standard size and of the usual 
design. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 234. 


FEDERAL NO. 65 AUDIO 
FREQUENCY TRANSFORMER 
For maximum efficiency in the amplifica- 
tion of orchestral music and speech the 
Federal Telephone and Telegraph Co. of 
Buffalo, N. Y. have produced the amplify- 


ing transformer shown in the illustration. 
This instrument is larger and of more 
rugged construction than this company’s 
former type; the windings are shielded and 
entirely protected from mechanical injury. 
Exceptionally high and uniform voltage am- 
plification was obtained throughout a range 
of frequencies from 300 to 6,000 cycles per 
second, and fair amplification beyond these 
limits. This transformer is ideal for use 
in broadcast reception where a minimum of 
distortion is desired. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 227. 

CAMEO GRAND HEAD-SET 
The Cameo Grand head-phones are manu- 


factured by the Cannon and Miller Co., 
Inc, of Springwater, N. Y. The phones 
are of the standard 2-pole construction em- 


”" 


ploying 2%” iron diaphragms. The shells 
are of aluminum. The headband is of simple 
construction, easy to adjust, and may be 
worn with comfort. The cords are marked 
and the polarity stamped on the phone shells, 
so as to aid in properly connecting them to 
a radio set. The resistance is 2,200 ohms 
and the impedance, at 1,000 cycles, approx- 
imately 23,000 ohms. The phones are very 
sensitive and reproduce with a minimum of 
distortion. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 242. 

NATIONAL INTERFERENCE 
ELIMINATOR 

Interference between two or more stations 
so often encountered in broadcast recep- 
tion may be effectively eliminated by proper- 
ly tuning the receiving set in conjunction 
with this interference eliminator, which is 
a wave trap employing a fixed inductance 


and a variable book type condenser. It is 
a. 
manufactured by the National Airphone 


Corp., of 20 Hudson St., New York City. 
With the two inductances furnished with 
the insfrument a range of from 175 to 675 
meters’ is covered, thus making the instru- 
ment suitable for eliminating unwanted sta- 
tions operating on any wave length within 
that range; hence, the instrument is de- 
sirable for use during broadcast reception. 
This wave trap may be effectively used with 
any type of receiving set. The green silk 
covered coils are of very neat appearance. 

Arrived in excellent packing, with circu- 
lar showing different methods of connecting. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 226. 


RADIOTIVE LOUD TALKER 
Quality as well as quantity seems to be the 
aim of the Radiotive Corporation of 5317-21 
21st Avenue, Brooklyn, N. Y., in producing 
its loud speaking telephone equipment. The 
type E loud talker shown in the illustration 


faithfully reproduces the wide range of 
sound frequencies encountered in broadcast 
reception and is exceptionally accurate on 
the lower notes, due to the absence of higher 
harmonies which are inevitably present in 
many instruments of this nature. The con- 
struction is of the balanced armature type, 
employing a reinforced cofrugated non- 
magnetic diaphragm. The horn is of fibre. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 236. 
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RADIOTIVE PHONOGRAPH 
ATTACHMENTS 


In order to combine the excellent acous- 
tic propertics of the phonograph horn with 
the life-like tones from the radio set, the 
Radiotive Corporation has designed two 
loud speaking phonograph attachments, one 


large type F, and one small, type J, one of 
which is shown in the illustration. The 
construction of each is similar, employing 
the same principle as is used in the loud 
talker described above. Both of these in- 
struments are noted for their excellent 
quality in addition to being very efficient 
on both weak and strong signals. Each of 
these units has an impedance of approximate- 
ly 18,500 ohms at 1,000 cycles and a resist- 
ance of 700 ohms. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 238. 


RADIOTIVE HEAD-PHONES 
The Radiotive Corporation manufactures 
also the head-set shown in the illustration. 
The phones are of the same construction as 
this company’s loud speaking units. 


The head-sets are wound for 2,000, 4,000 
and 5,000 ohms resistance. The 2,000-ohm 
head-set, type A, has an impedance at 1,000 
cycles of approximately 40,000 ohms. The 
headband is of simple construction and 
easy to adjust. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 239. 


RAULAND ALL-AMERICAN AUDIO 
TRANSFORMER 


This 3:1 ratio amplifying transformer, 
type R.12, which is manufactured by the 
Rauland Manufacturing Company, of 200 
N. Jefferson Street, Chicago, IIl., is enclosed 
in a metal casing, thus shielding and pro- 
tecting the coils from injury. As shown 
in the illustration, the transformer is very 


convenient for mounting and wiring in 
multi-stage sets. It has a flat characteristic 
curve throughout a wide range of frequen- 
cies, making it desirable for use in broad- 
cast reception where distortion is undesira- 
ble. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 240. 


Correspondence from Readers 


A HAM WHAT AM 
Editor, Raptio News: 

In reply to Mr. S. L. Foster’s letter 
published in the September issue of 
Rapio News I feel that Mr. Foster’s 
attitude toward the amateur is unjust. 

When I first entered into the “radio 
game,” any amateur whom I approached 
was ready and willing to give me all the 
information and actual assistance that was 
possible. No favor was too great. 

I have been at several “hams’” homes 
when one or more B. C. L’s. would call 
for advice of different kinds, or informa- 
tion regarding the building and operation 
of sets. I have never seen one of them 
refused; no question was too trivial or 
ridiculous to be answered and explained 
in detail. Several times they were asked 
to bring their sets around and the “ham” 
would fix them up himself. 

As for myself, my phone and door bell 
are kept busy by B. C. L’s. asking for 
advice or information—and not one has 
ever been turned down or laughed at be- 
cause his questions sounded ridiculous. 

I feel that any amateur is willing to 
help the B. C. L’s. if asked in the right 
manner, and be glad of the chance to 
establish friendly relations between the 
two factions. I am positive that there 
are plenty of ‘9’s’ around Chicago that 
will gladly give Mr. Foster a helping 
hand. I suggest that he try again. 

As to the failure of dealers to give a 
customer satisfaction and the need of a 
real radio man in their establishments, I 
heartily agree with Mr. Foster. 

Wape C. Dursin, Radio 8ARE, 
148 Crosby Avenue, 
Brentwood Boro, Pa. 


DX AT SEA 
Editor, Rapio News: 

While reading a recent issue of Ranpio 
News I noted an article on long distance 
tests in the Pacific. 

It may be of interest to readers to know 
of long distance work achieved by the “S.S. 
Ecuador.” “WBN.” 

When “WBN” was on the San Francisco 
Orient run, “KFS,” Federal Telegraph, 
San Francisco Beach Station, was worked 
about five hours after the ship left 
Yokohama eastward bound and during the 
three weeks voyage to San Francisco via 
Honolulu KFS and WBN handled traffic 
without failing to clear each night. This 
was done during the month of August, one 
of the worst static months on this run. 

Afterward the Ecuador was put on the 
San Francisco-Baltimore run via_ the 
Panama Canal. That winter during a west- 
ward bound voyage WBN held nightly 
communication with NBD, Bar Harbor, on 
the east coast and KFS. San Francisco, 
on the west coast, from the first night out 
of Norfolk until reaching San Francisco. 
Not a single day was slipped during the 
entire trip of about three weeks. 

While I believe greater distances have 
been covered I do not believe there is 
another ship that has ever equalled this 
record for consistency of the old WBN 
I have mentioned herein. 

The logs of the various stations con- 
cerned will substantiate my letter. 

My object in writing this letter is to point 
out the fact that it is one thing to hear 
stations ranging in power from 150 KW 
up to 1,000 KW over great distances and 
still another to work a 5 KW ship arc 
over the same distance, not only once in 
a while under perfect conditions, but to 
do it consistently, not missing a night for 
an entire voyage. 


My personal view is that any ship with 
equal equipment can accomplish the work 
of WBN if not surpassing it, if under the 
direction of a competent operator. How 
many self-styled operators know how to 
get the best out of an arc? My answer is 
one half of one percent. 


A. E.R. 


CAN’T THIS BE ARRANGED? 
Editor, Ravio News: 

An amateur or a phone-hound. which 
shall it be? If I remain just a broadcast 
listener, my interest in radio will soon 
leave me. But as an amateur I would 
make use of the experimental stage of 
radio, and my interest would never die 
out. 

After one year of broadcast reception, I 
have tired of it, to some extent. I would 
like to join the ranks of the amateur. The 
fact that I believe the future of radio lies 
with the amateur, is the reason that I 
wish to become one of them. 

Rapio News has kept me interested as 


(Interesting Articles Ap- 
pearing [n November 
issue of “PRACTICAL 
ELECTRICS” 


Mercury Vapor Arcs. 
Kenworthy 


By Allan R. 


Floating Needles and the Magnet. 
By Dr. Albert Neuburger, Berlin. 


Carbon Disc Rheostat. 
Finding Positive Pole. 
Thermic Telephones Concluded. 


Little Known Methods of Produc- 
ing Electricity. By Raymond 
B. Wailes. 


a broadcast ian. But now it has developed 
in me the ambition to be a real amateur. 

I have become familiar with the inter- 
national code because of the exercises that 
were published in the May and June 
numbers of the Ranio News. I do believe 
that the Rapio News will convert a great 
number of the broadcast listeners, into 
listeners of amateur code, or into amateurs, 
providing the amateur will help. 

Radio cannot save the amateur because 
he will always exist. But the amateur can 
and must save radio, because the peak of 
broadcast listeners will eventually decline, 
unless they will be able to understand code, 
and the amateur. 

The amateur should devote one night a 
week to the transmitting of code for the 
beginner. Is that asking too much for such 
a good cause? There is more sport in re- 
ceiving code messages than anything else. 
The phone hound will soon be tuning into 
code transmission. 

I am a phone-hound, but an amateur at 
heart. When I try to listen in on the 
amateur I find mostly speed-stuff. And 
the best I can do is pick out a few “Q” 
signals, or letters. 

“Amateurs,” help us phone-hounds one 
night a week by transmitting code slowly to 
us. 

Good luck, OM, and 73! 

D. H. Kamp, 
Lamy, N. M. 


ATTENTION ANNOUNCERS 


Editor, Rapio News: 

I do not wish to start a debate or argu- 
ment through this department of your 
magazine, but I do wish to bring to mind a 
statement written by a certain H. K. M. of 
Kentucky. He said: I am sure if we should 
go to hear a famous orchestra or noted 
singer some evening, we should be disgusted 
beyond measure to have some one come out 
after each number and make an announce- 
ment. 

This is reasonable, but he adds: So is it 
with radio. It is my idea that most broad- 
cast listeners like to know at least the call 
letters of the station without waiting 
through an entire program. 

I will refer you to one time when J was 
“disgusted beyond measure.” 

I had tuned in a station very weakly and 
when he gave his call I didn’t get his last 
letter. I then tuned it a little louder and 
waited for his call letters. I was right when 
I said “waited,” for he did not stop to 
announce through the entire program. 
When he finally did give his letters they 
were drowned out by an unexpected spark 
station. 

I think that most broadcast fans would 
rather have the announcer call his letters 
between every selection and get the thrill 
of tuning in a DX station. 

I would like to hear from other radio 
enthusiasts regarding this. 

GeEorRGE NIEMI, 
Seattle, Washington. 


ADVERTISING BY RADIO 
Editor, Ravio News: 

I was interested in an article in your 
September number, “Radio Public Impatient 
with Advertising Talks.” Realizing that 
there are at least two sides to every ques- 
tion I would like to say a little on the 
other side. I am not interested in selling 
anything through advertising but simply 
one of the many Radio users who enjoy 
good entertainment by radio, and a mini- 
mum amount of interference. 

Let us take for instance the case of Mr. 
King who thought he would be entitled to 
send a bill for his time to the Oil Company 
who took up so many minutes in forcing 
him to listen to an indirect advertisement. 
I do not know Mr. King personally, but I 
think it is safe to say that he is spending 
some money for magazines and papers and 
some time in reading them. I wonder if he 
ever thought of sending a bill to the pub- 
lishers of these magazines or papers for 
the time required in reading these advertise- 
ments. I understand that if we were to 
buy our magazines without advertisements 
we would have to pay several times the 
present price of these magazines, as you 
have doubtless found true of your own 
magazine. There is no secret about the 
fact that the advertisers are paying the 
bulk of the cost of publishing practically 
all of our magazines and papers. Of course 
one might say that he is not obliged to 
read the advertisements in the magazines 
and that he was obliged to listen to the 
talk by Radio or perhaps lose his station. 
I do not believe it is possible for a person 
to read a magazine without at least getting 
impressions from the advertisements, which 
run along the side of the reading matter, 
either from pictures or from catchy head 
lines. Another proof that we are obliged 
to read the advertisements is, if now the 
advertiser is paying the bulk of the cost of 
producing a magazine, he is doing it because 
it is a good paying investment, and if we 
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HIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit of all, but we can 
| publish only such matter as is of sufficient interest to all. | 
1. This Department cannot answer more than three questions for each correspondent. 


2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. 
3. Sketches, diagrams, etc., must be on separate sheets. € 
4. Our Editors will be glad to answer any letter, at the rate of 25c for each question. 
calculations, patent research, etc., a special charge will be made. 


You will do the Editor a personal favor if you will make your letter as brief as possible. 


POLARITY OF BATTERIES 
(779) Mr. John D. Davis, Blackfoot, Idaho, 
asks 


0. 1. Please give an infallible proof for telling 
the positive and negative of a battery when the 
terminals are not marked. ; ; 

ae | A simple and reliable method is to 
emerse the wires running from the two battery 
terminals in a glass of salt water. The negative 
wire will give off a large quantity of bubbles. — 

Q, 2. Please publish a two-tube regenerative 
hook-up using audio frequency amplification. 

A. 2. This circuit will be found in these col- 
umns. An ordinary variocoupler may be rewound 
so that it can be used in this set. ‘“‘B’’ is the 
secondary and consists of about 45 turns of No. 
22 §. C. C. wire wound on the stator of the 
coupler. is the tickler, and the rotor, of 
the coupler can be used for this without rewind- 
ing. “A” is an aperiodic primary and consists 
of ten turns of No. 18 S. C. C. wire wound about 
% inch from “B.” 

Q. 3. What is the average range of a five- 
watt C.W. set? 

A. 3. We cannot give the range of a five-watt 
set, as this depends upon local conditions, type 
of circuit used, efficiency of antenna, etc. Under 
good conditions it is about 50 miles. 


A. 
“ce 
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No attention paid to penciled matter, 


This Department does not answer questions by mail free of charge. hype: 
f If, however, questions entail considerable research work, intricate 
Before we answer such questions, correspondents will be informed as to the price charge. 


Circuit of a 
10-Watt C.W. 
and Phone 
Transmitter 
Using a Hart- 
ley Oscillating 
Circuit. 
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In this Three- 
Circuit Receiv- 
S$ er a Fixed 
Coupler is 
Used so as to 
Reduce the 
Number of 
Controls, 
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C.W. AND PHONE TRANSMITTER 

(780) Mr. Harold Dieter, Brooklyn, N. Y., se 
quests: 

Q. 1. Please publish a transmitting hook-up 
using two W.E, VT-2 tubes. This circuit should 
have one modulator and one oscillator. Both C.W. 
and phone are to be used. 

- 1, This hook-up will be found in these 
pages. A DPDT switch is used to change from 

- to phone. When thrown to the left both 
tubes are used as oscillators and when thrown 
to the right one is used as an oscillator and the 
other as modulator. A standard C.W.. induc- 
tance is used in this set. 


HARD TUBE AS A DETECTOR 


, (781) Mr. Clifton A. Barber, Ganesvoort, N. 
Y., asks: 

Q. 1. Will a UV-201 tube work as a de- 
tector? 


- 1. This tube will give fairl ood results 
when used as a detector. It a on however, 
Prove 58s efficient as a standard detector tube. 

-,2. Can dry batteries be used for this tube 
and how omg 4 are needed? 

ry batteries can be used but they are 
= recommended as they will last but patrons 
rot time. Four dry cells will be needed to 
Pom the filament of this tube. They must, of 
aera be connected in series. If four more 
t connected in parallel with the first four, the 
atteries will last twice as long. 


ae | 
‘costo — 
227K 45 V. 0-179 


ae 


PUSH-PULL AMPLIFIER 
(782) Mr. L. Flewellyn, E. Smithport, Pa., 
desires: 
Q. 1. Please give a circuit for a three-tube 
power amplifier using the push-pull system that 
does not require parts that are unobtainable. 
A. 1. This diagram appears herewith. The 


Meena 


a 


Here is the 
Circuit of a 
Two-Stage 
Audio Fre- 
quency Ampli- 
fier the Sec- 
ond Stage of 
Which is Con- 
nected Push- 


‘nput 


first audio frequency transformer may be any 
good transformer. The push-pull transformers are 
of special make and can be obtained from dealers 
advertising in this magazine. 

QO. 2. Using a five-watt G. E. 
volt “A” 
tory? 

A. 2. Good results will be had with these tubes 
using the voltages specified. 

Q. 3. Would it be practical to use UV-201 
tubes in this circuit? 

A. 3. These tubes will give excellent results 
in this circuit when the proper grid bias is used. 


tube, will a six- 
and a 120-volt “B” battery be satisfac- 


DRY CELL TUBE 

(783) Mr. Edward McGinty, _ Flint, 
wants to’ know: _ 

O. 1. Will any of the dry cell tubes on the 
market give good results in an Ultra Audion 
circuit? 

A. 1. Any dry cell tube will be satisfactory in 
this circuit. 


Mich., 


SPARK COIL C.W. TRANSMITTER 

(784) Mr. Clarence A. Brockert, Platteville, 
Wisconsin, asks: 

QO. When the power for the plate of a five- 
watt tube is supplied by a Ford spark coil, can 
[ use a rectifier on each side of the output of the 
coil, and if so, how many jars shall I use? 

A. 1. The plate voltage supplied by a Ford coil 
can be rectified and filtered and much better 
results will be obtained. At least six jars on each 
side of the line should be used. 

O. 2. Please give data on a suitable filter for 
such a circuit. 
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time I get a squealing sound. 
the cause of my trouble? 

A. 2. This may be caused by too much re. 
generation, or too much “B” battery voltage. It 
is also possible that one or more cells in your 
““B’ battery are defective or that there is a defect 
in the wiring of the amplifier. 


Can you explain 


Q. 3. What would you suggest to increase the 
wave-length of this set? 

A. 3. We would suggest that a small fixed 
condenser of .00025 MFD be connected from the 
grid side of the grid variometer to the filament 
side of the secondary. This should be placed 


in series with a switch so that it may be cut out 
of the circuit for lower wave-lenghs. 


RECTIFIER TROUBLE 


© 

oa 

= 
E 


(791) Mr, Weston Valentene, Kensington, Md, 
asks: : 

> Q. 1. Iam using a small step-down transformer 
with a secondary voltage of 6-15, to charge my 
battery. A one-jar electrolytic rectifier is used 

in series with the secondary and battery. It rec. 


tifies but only passes 4 ampere. W hat is wrong? 


A. 1. The trouble does not lie in your recti- 
N fier, but in your transformer. Evidently you are 
using a small bell ringing transformer that is only 
Ss designed to delvier 4 ampere. If a higher charg- 
= ing rate is desired, a transfurmer of adequate size 
and design must be used. Also the efficiency of 
the rectifier is small when used with such low 
voltage. We would suggest you use the 110 
volts directly on the rectifier with a resistance in 
—A PADD PDA series with the battery. 
. AVM LALA CA LA LA Q-186 TRANSMITTING ANTENNA 
(792) Mr. J. A. ark, Milwauk Tis i 
The Sure-Fire or 1DH Circuit Can Always Be Relied Upon for Good Work. The Grid Tickler Coil requests : genannten: 
“L-2”, May Consist of About 15 Turns of Bell Wire on a Tube Small Enough to Fit Inside of QO. 1. Kindly give data on a good transmittiny 
“L.” This Coil Should Be Wound in the Opposite Direction to “L.’ antenna. . 
A. 1. This was answered in QO. 784 of this 
A 2. A diagram is given showing the com ©. 1. Please publish the circuit used in the four- issue. 
plete circuit of this transmitter. The same tube Grebe Broadcast receiver. QO. 2. Is it advisable to break up the guy wires 
storage battery may be used for the filament and A. 1. The diagram appears in these columns. supporting the mast, with insulators? 
primary of the coil, but better results will be Variometers should be used that can have the A. 2. Better results will be had if this is done. 
obtained with two as shown. rotors and stators separated as shown in the If possible the guy wires should be divided by 
QO. 3. What are the dimensions for a good circuit. —— insulators into short equal lengths. 7 
antenna to be used for receiving and transmitting? UPLER FOR SINGLE CIRCUIT 
3. This antenna should be of the inverted Pr ue Mr. Earl Egger, Winston, Mo., asks: FLEWELLING CIRCUIT 
“lL? type 60 it. long, Dg eee of four wires O. 1. Is it necessary to use a special type of (793) Mr. B. T. Willard, Wilmington, Dela- 
on nine-foot spreaders. The lead in should not be vario-coupler with a single-circuit set? ware, wants to know: 
more than 45 ft. and should be a cage of 6 wires, 1, Any good standard vario-coupler may be ©. 1. Could a variometer be used in the sim- 
6 inches in diameter. used with a circuit of the single-circuit type. plified Flewelling circuit instead of the 120 turn 
a e )». 2. Can a WD-11 tube be used with honey- tickler coil? 
THREE STAGE TUNED R. F. comb coils? 1. A large variometer may be used in the 
(785) Mr. John L. Hirt, Cincinnati, Ohio, re- A. 2. WD-11 tubes can be used in connec- sie circuit for regeneration with fair results. 
quests: tion with any tuner, QO. 2. How many turns of wire are used on the 
primary coil in this circuit? 
A. 2. The primary of a vario-coupler may be 


Real C.W. Signals Can Be Obtained from a Spark Coil C.W. Set by Rectifying and Filtering the, 
High Tension as Shown Here. 


Q. 1. Kindly publish a hook-up of a three- 
stage tuned radio frequency amplifier. 

A. 2. A receiver of this kind would be very 
difficult to tune. A set of this nature would tune 
very sharply and each stage would have to be 
tuned exactly at the same time or no signals 
would be received. The only practical system 
is the neutrodyne which has been published in 


a prev ious issue. 


SURE FIRE CIRCUIT 


(786) Mr. Geo. H. Thompson, Plains-Ville, 
Pa., asks 

O. 1. Please show a diagram of the Sure Fire 
circuit used at Station IDH. Three five-watt 
tubes are to be used. 

A. 1. This circuit will be found on _ these 
pages. 

QO. 2. What is the wave-length of an aerial 100 
- long and 40 ft. high with a lead in of 35 
t 

A. 2. If it is a single wire, the wave-length 


of this aerial is approximately 180 meters. 


ULTRA AUDION CIRCUIT 


(787) Mr. S. W. White, Oakland, Cal., writes: 

Q. 1. Please furnish a hook-up for a single- 
tube ultra-audion receiver. 

A. 1. This hook-up will be found in answer 


to question No. 615 in the March, 1923 issue of 
RADIO NEWS. 

2. How much more energy is used by the 
wb. 11 than by the UV-199 tube? 

2 The filament of the WD-11 consumes 


37 watt and the UV-199 consumes .18 watt. 


GREBE CR-12 RECEIVER 
(788) Mr. W. R. Haase, E. Cleveland, Ohio, 
requests: 


100-METER TESTING STATION 
(790) Mr. A, M. Held, Osceola Mills, 
writes: 
QO. 1. On the 


Pa., 


night of August 28, I heard 
a station on phone which signed 8XS._ This sta- 
tion announced they were testing on 100 meters. 
What is this station’s location? 

A. 1. This is the Westinghouse radio phone 
testing station located at Pittsburgh, Pa. 

o 2 2 2m using a three-circuit tuner con- 
sisting of one vario-coupler and two_variometers 
with one stage of audio frequency. Most of the 


00025 


coil. It can be made by 
50 turns of No. 22 S.C.C. wire on 
taking off taps. every 10 turns. 

O. 3. Skould this coil be in inductive relation 
to the plae coil? 
A. 3. Yes, the plate coil, or tickler, should 
be in inductive relation to the tuning coil. 


A. C. FROM SPARK COIL 


used for this winding 


a 4-inch tube 


(794) Mr. Frank Watson, Brooklyn, N. Y., 
asks: 
Q. 1.. When direct current is used in the pri- 


mary of a spark coil, is the secondary voltage 
direct or alternating current? 

A. 5 An alternating current with 
of the cycle much larger than the other, 
delivered from the secondary. 

O. If alternating current is delivered, ex- 
plain how it is produced. 

A. 2. When the primary circuit is closed by 
the vibrator, lines of force are sent out and cut 
the secondary winding, producing a voltage of 
opposite polarity to that of the primary. When 
the primary circuit is opened, the lines of force 
collapse, and produce a voltage of the same polarity 
as the primary. This is an alternating current, 
but the last half cycle is much stronger than the 
first. When the circuit is closed, the self-induc- 
tance of the primary is sufficient to retard the 
current flow considerably in the primary of this 
circuit, thus slowing up the formation of the 
lines of force. 


(Continued on page 632) 
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The Circuit Used in the “Grebe 12” Receiver, Coil “L” is Wound Directly Over the Stator Winding of 
the Variometer. 
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How to make your radio set work better 


VERY WHERE, 
tens of thou- 
sands of radio owners 
have adopted the 
Acme method to se- 
cure loud, clear 
broadcasting. Even 
stations 500 to as far 
as 3000 miles away 


OPERA SINGER OR PARROT? ATE being clearly 
Distortion in a radio set — like a heard. 


parrot trying to imitate an opera 
singer—can only produce discords 


The results have 
been marvelous. Loud, clear radio 
concerts are now received with sets 
which once seemed capable of pro- 
ducing only faint, weak or distorted, 
almost unintelligible sounds. 


Radio and sound engineers, after 
long research have perfected two in- 
struments which, together, insure 
maximum volume, clarity and dis- 
tance. First they designed a special 
type of amplifying transformer 
which does not distort over the voice 
and musical range, to 5,000 cycles. 

r—, Its 4.25 to 1 ratio works 
a with any vacuum tube 

. \ made, either dry or stor- 
age battery type. 


This is the Acme A-2 
Audio Frequency Am- 
plifying Transformer. 
m” When used in one stage 

4 of amplification (consist- 
ing of a vacuum tube, the 
Acme A-2 itself and cer- 
* tain minor apparatus) it 


a 7) 
The Acme A-2 Audio 
Transformer (shown) 
and Acme R-2, R-3, 
and R-4 radio fre- 
quency transformers 
sell for $5 each. For 
Prices on specia 


transformers for any 
type of business, send 
specifications to fac- or 
tory, 
amplificatio 


produces strong, clear signals in any 
head set. When two Acme A-2’s 
are used, an Acme Kleerspeaker or 
other loud speaking device will give 
loud, clear, undistorted music. 


Builds up incoming waves 


Then they perfected a second instru- 
ment which gives any set greater 
range. It builds up the strength of 
the incoming radio waves before 
they are acted on by the detector. 
So signals from far distant stations 
(which have never before been of 
sufficient strength to cause the de- 
tector to act) can now be secured— 
and with the aid of Acme A-2’s 
turned into loud, clear undistorted 
concerts. This second instrument 
is the Acme Radio Frequency Am- 
plifying Transformer, and is made in three 
types, R-2, R-3 and R-4, for more than one 
stage of radio frequency amplification. 


Send for booklet 


In order to secure the best results with 
Acme Transformers, which are sold in all 
radio stores send for “Amplification with- 
out Distortion,” which not only explains 
how to secure the best results with your 
own set, but also has wiring diagrams 
helpful in building a set. Amplification 
and distortion are clearly explained, and 
methods of remedying poor results are 
described. The book also explains how to 
get Audio and Radio Amplification on the 
same vacuum tube—the “REFLEX” Sys- 
tem. Send ten cents for your copy. Acme 
Apparatus Company, Dept. 21, Cam- 
bridge, Mass., U.S. A. 
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. ACME APPARATUS COMPANY, Dept. 21, 
Cambridge, Mass., U. S. A. 


Coin) for “Amplification without Distortion.” 
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Gentlemen :—Enclosed find ten cents (U. S. stamps) (U. S. 
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Let an Experienced Newspaper 
Man Show You How to Break 
: Into the News- 
paper Field 


Ne s for the young man or the young woman who 
4 really wants to amount to something. The his- 
tory of Journalism shows innumerable instances 
where bright young Reporters have been graduated 
from newspaper staffs to high places in the indus- 
trial and political world. Ex-President Harding was 
an old newspaper man. Thomas W. Lamont, one of 
the senior partners of J. P. Morgan & Company, Was 
a reporter on the New York Tribune. Senator Wal 
ter E. Edge of New Jersey was, and is, an editor; so 
is ex-Se James K. Vardeman of Mississippi 
Augustus Thomas, America’s foremost playwright, 


was a reporter on the St. Louis Post Dispatch 
Arthur Hopkins and Brock Pemberton, theatrical 
producers, were newspapermen. Arthur Woods, ex- 


commissioner of New York, was a reporter 
is a field that offers un- 
it often leads to better 


police ‘ 
Newspaper work, in itself, 
limited opportunity—and 


mins’: FASCINATING WORK 
Salaries of $40 to $125 a week 


There isn’t any profession that offers the thrill 
always room for 


that Journalism does and there is 

a live, wide awake young fellow in this exciting 
tield Regular Reporters earn from $40 to $125 a 
week Good deskmen on a daily paper are paid 


from $60 to $100 a week. A “‘Star’’ Reporter can 


command his own salary 


Part Time If, You Prefer 

Hundreds of ambitious men and women make extra 
money by correspon for newspapers or writing 
for magazines in their spare time Many of the 
most successful reporters of today started in this 
way If you have the ability to write, there is 
always a market for your efforts 

. . 
We Will Teach You Journalism 
t Home 

Henry J. Brockmeyer, Assistant City Editor of 
the New York Evening Post, will give you a thor 
ough training in Journalism in six short easy les 
sons. Mr. Brockmeyer is well qualified to teach you 
He has trained hundreds of men and women, many 
of whom have, under his guidance, developed into 
front rank reporters or feature writers. 

Mr. Brockmeyer’s course in Practical Journalism 
will teach you what it would take months of actual 
newspaper work to learn. The course is complete, 


authoritative, easy to understand In it Mr 
Brockmeyer has incorporated everything that his 
long experience of over thirty years in the 
newspaper field has taught him It shows not 
only the way a newspaper is run, giving a 
detailed explanation of he reportorial and 


administrative staffs, with the duties of each, but it 
trains the student in every ism, 
instructing him how to develop a “‘ a 
how to write, how to prepare his copy and edit it 
for publication and drills into him the development 
of style, with countless references and actual ex 
amples 

The complete course comprises six comprehensive 
lessons just brimful of everything a reporter ot 
correspondent must learn. And it’s all interestin 
reading—more fascinating than any novel. You 
won't want to stop studying once you start. 


Five Days Trial 

To actually prove to you the merits of the course 
we will send it to you on five days’ trial. If at the 
end of that time you do not feel that you have re- 
ceited more than your ten dollars’ worth (the price 
of the complete course is only $10) you may return 
it to us at our expense and your money will be im- 
mediately refunded. We won’t even ask you for an 
explanation—we guarantee to refund your money in 
full within twenty-four hours after receiving the les- 
sons back. 

Just pin a check, money order or ten dollar bill 
to the coupon below and mail it to us. en 
take five days after the course arrives to decide 
whether you want to keep it or not. You, alone, 
will be the judge. We know that you will find the 
course worth many times its price 
THE PRESS GUILD, Inc., 66-R-W. B’way, N. Y. 


THE PRESS GUILD, Inc.. 
66-R-West Broadway, New York City. 
Enclosed find $10 for which you are to ship me 

at once, prepaid, Henry J. Brockmeyer’s complete 

course in Practical Journalism with the distinct yn- 
derstanding that if 3 return the course in five days 
my full $10 will be refunded and no questions asked 


(Name) 


(Address) 
(City) cccccceeccesss 


| 


nue nse 
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tained in short time by operating at high 
temperatures, or it may be obtained in long 
time by operating at low temperatures. At 
the same time we must obtain a certain elec- 
tron emission to produce results required 
of the tube. Obviously it is desirable for 
the life to be as great as possible. The 
reduction of filament diameter is propor- 
tional to the evaporation rate as in Fig. 4. 
An operating temperature may be chosen to 
give this reduction in any desired time, and 
it is necessary to designate a temperature 
which will give a reasonable life, about 
2000 hours. That constant filament tem- 
perature which will reduce the filament di- 
ameter by 10 percent in 2000 hours is called 
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ciency than the smaller. In this respect 
oxide coated platinum filaments are far 
superior to tungsten filaments, their fila- 


ment efficiency being very much higher. The 
oxide coated platinum filaments require very 
much lower temperatures to produce a given 


elect 


ron emission than tungsten. This ex. 


plains why the oxide coated filaments are 
worked at such low red heats whereas the 


tungsten 


The 


1 has to be heated to whiteness, 
oxide coated filaments, therefore, have 


a much longer life. 


VAR 


TI 


ing 


IATION OF FILAMENT LIFE WITH 
TEMPERATURE 


1e great importance of constantly work- 
filaments at their rated safe tempera- 


the SAFE TEMPERATURE. It is the tures will be evident from the following 
temperature at which tube filaments should instructive figures. The safe temperature 
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Such Curves Permit One at a Glance to See the Efficiency of a Filament Such as is Used in a V.T. 


be operated to secure maximum life and 
maximum operating efficiency. 

The safe temperature will naturally de- 
pend upon the size of the filament, for the 
evaporation depends upon this. In Fig. 5 
are plotted the safe operating temperatures 
for different sizes of tungsten filaments, and 
it will be seen that the larger the diameter 
of the wire the higher is the safe operating 
temperature. In the same figure are plotted 
the filament energy consumption and the 
emission at the safe temperature for various 
sizes of wire. 

FILAMENT EFFICIENCY 
The efficiency of any device is defined 
the ratio of the work it does to that 
which put into it. In the case of the 
vacuum tube filament it has a certain definite 
function to perform, namely, to emit elec- 
trons. For any given purpose it has to emit 
a certain number of electrons. Thus it 
has to emit more for transmitter tubes than 
for receiver tubes. The less energy re- 
quired in the filament to produce the re- 
quired electron emission the greater is the 
filament emission efficiency. This is defined 
as the ratio of the electron emission to the 
energy expended in the filament to produce 
it. In Fig. 5 is also plotted the curve for 
the filament efficiency of tungsten wires at 
the safe temperature. The larger sizes of 
tungsten wire have a greater filament effi- 


as 


is 


for 
seen 


it has a certain amount of evaporation. 


attai 
heat 


a 5 mil. tungsten filament is 2442, as 
from Fig. 5, and at this temperature 
To 


n this temperature it is necessary to 
it with a certain filament current. Cal- 


culations and experiment show that to raise 


this 
2470 


temperature only 1 per cent, namely to 
, requires that the filament be increased 


by the very small amount of 2 per cent. 


But 


the evaporation of the filament at this 


slightly higher temperature is three times 


that 


at the lower temperature. In other 


words, since the filament evaporates three 
times as fast at this slightly higher tem- 
perature it will last only one third as long 


as it 
It 


A 


would at the safe temperature. 
is important to realize what this means. 
per cent increase in current in the 


filament, which may be hardly noticeable on 
the ammeter, produces only a 1 per cent rise 
in filament temperature, which is sufficient to 
reduce the life of the tube from 2000 hours 


to 666 hours 


The life of a tube decreases 


remarkably rapidly with increase in tem- 


perature. 


ly. 


filament at different tempertaures. 


Fig. 6 illustrates this fact clear- 
It shows the life of a 10-mil. tungsten 
At 2480 


degrees its life is 2000 hours, and at 2500 


degrees, it is 1450 hours. 


The very sharp 


slope of the curve shows how fast the life 


falls 
In 


for small temperature rises. 
order to secure our maximum 2000- 
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Midgets in size—but giants in power 


MAGINE a radio storage battery so light that 
you can lift it on the palm of your hand, but 
powerful enough to supply all the current you 
need for long-distance receiving—and then some! 


The new two- and four-volt Exide A Batteries 
for low-voltage tubes weigh only five’ and six 
pounds each. And they are wizards of efficiency 
—right in step with the latest developments in 
radio receiving. 


These sturdy little batteries are neat and com- 
pact. They were specially designed for WD-11 
and UV-199 vacuum tubes, but can be used with 
any low-voltage tube. The two-volt Exide A 
Battery consists of a single cell. It will heat the 
filament of a quarter-ampere tube for approxi- 
mately 96 hours. The four-volt A Battery, hav- 
ing two cells, will light the filament of a 60 milli- 
ampere tube for 200 hours. 


Service you will 
appreciate 


Exide Radio Batteries are 
carefully constructed on 
sound engineering princi- 
ples. They give the kind 
of service every radio fan 
would like to get from his 
storage battery. 

As you know, any varia- 
tion of current in the plate 
circuit produces weird 
sounds in your phones. 
With an Exide B Battery 
hooked up to your set, static is the only inter- 
ference you will have to contend with. The 


For six-volt tubes 
Like all Exide Storage 
Batteries, the Exide A 
Battery for six - volt 
tubes isdependable and 
long-lasting. It is made 
in four sizes, of 25, 50, 
100, and 150 ampere 
hour capacities. 


Exide B Battery supplies steady, noiseless cur- 
rent. It permits the niceties of adjustment that 
make radio receiving an unalloyed pleasure. 
The Exide A Battery for six-volt tubes has 
extra-heavy plates, assuring constant potential 
and uniform current over 
along period ofdischarge. 
Like all Exide Batteries, 
it embodies the finest 
materials available. 


In marine and 
commercial wireless 


Exide B Batteries 


On sea and on land the 
give noiseless, full-pow- 


Exide plays animportant 
role in the industrial life 
of the nation. In marine 


ered service over a long 
period of discharge. De- 
signed throughout to pre- 
vent electrical leakage. 
Capacity, 3 ampere hours. 


wireless Exide Batteries 
provide an indispensable 
store of emergency current. A majority of all 
government and commercial wireless plants are 
equipped with Exides. 

Exide Radio Batteries are sold by radio deal- 
ers and Exide Service Stations everywhere. Ask 
your dealer for booklets describing in detail the 
complete line of Exide Radio Batteries. Or write 

direct to us. 


Exide 


RADIO BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 


Oldest and largest manufacturers in the world of storage batteries for every purpose 


Service Stations Everywhere 


Branches in Seventeen Cities 


Quick, Positive Connections | 


UNION RADIO 


Tip JACKS 


Cost Only 25c a Pair 


That they give you quick, 
positive temporary con- 
nections is only one of the 
many big advantages of 
Union Radio Tip Jacks. 
Just what you want when 
you build your own set or 
experiment with different 
circuits and hook-ups. 
They can be attached to all stand- 
ard thicknesses of panels. The 
bushing is 14” in diameter and fits 
a 17/64” hole. Will grip all wires 
from 2+ B & S gauge up to an- 
tenna wire, battery leads, loading 
coils and vacuum tube lugs. 

No parts to chip, lose or deteri- 
orate. All parts heavily nickeled. 


Other Guaranteed Parts 


Dial adjusters for minute variations 
in capacities of variable condensers. 
Price 60c. 


Variable Condensers, Famous for per- 


formance. Without dials, 3 Plate— 
$1.00; 13 Plate—$2.00; 23 Plate— 
$2.30. 

Tube sockets of molded condensite 


highly polished. Phosphor Bronze con- 
tact springs. Reinforced bayonet slot 
prevents breakage. Accommodates all 
standard tubes. Price 75c. 


Should your favorite Radio Store not 
carry Union Radio Tip Jacks and 
Guaranteed Parts send your order di- 
rect to us, also write for your copy of 
“The Union Radio Catalog “C.” 


Retailers and Wholesalers 


Samples of our guaranteed, reason- 
ably priced “Quality Products” sent on 


request. Our terms and trade dis- 
counts are liberal, Write for our 
proposition. 


UNION RADIO CORPORATION 
200 MT. PLEASANT AVENUE, NEWARK, N. J 
NEW YORK OFFICE, 116 WEST 32nd STREET 
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of the above analysis 170 |##86 =o Ta : 
arises from the fact a S tg 
that in practical opera- 160 |t600}—8 84 leg: | 
tion we have no direct : gl ~S 
measure of the filament 150 \900 S NN 
temperature, but must 40\400) 7h & LS 8 
rely upon indirect indi- x te . 
cations of meters, such 130 11300 iS S 4258 Hiss 
as ammeters, volt- ~ S 1S EN < 
meters and wattmeters. & /20|t266 & ny + Fa ii N 
Since the filament is | > a & & N 
continuously evaporat- S% //OHté?é ny > BAS S 
: * Q KW Ie : rS 
ing the temperature con- © gar SS a x 
ditions are variable. /% 1060) S Fw iT & 
It is necessary to oper- & ~ a \ 
s ESsary ASS Y % o. wea 
ate the filament at con- = 77 [97 S g w& 
. Pre = ae = ss 5 Se 
ditions which will keep ~ 80 |8004--4}S i | Hae 
it nearly constant im §& S Fig 6 jus 
temperature. We have & 79 lag s- ut el S* EE eee BEES 
only three modes of con- 3 4 _fffect or S 
trolling this, namely: “gg lége|—3 Temperature on i LS 
(1) to operate the fila- 7- Emission per cin lenotp Ss 
ment at constant cur- 50 }500 = 2. Lite. ana ‘ +2 oF 
rent, (2) to operate the 2 Sen at any es Foie iS fi 
- Ratio of emission to hie i. ~S 
filament at constant 40 |490}-—2 5 Ratio Of é $5107 4 aout Tt 
voltage, and (3) to op- | past 
erate the filament at 30 |300 
constant power. Each 
) 0 epee 
of these methods pro- Z itd fi 
duces different results. to 04-472 
As the filament is fin HEHE SHES 
used it constantly evap- = HEE EE A lta i 
orates, and its diameter @00Q = 2/00 2200 2300 7400 2500 2600 


decreases, therefore its 
resistance must increase. 
If the current is kept 
constant the iR watts increase. This 
power increase results in a higher tem- 
perature according to Fig. 3, the evapora- 
tion increases still more at this higher tem- 
perature. This cycle keeps up with the 
result that its effects are cumulative and 
life decreases very rapidly. If the voltage 
is kept constant the filament energy con- 
sumption, V*/R, decreases (for V* is con- 
stant and R increases due to evaporation), 
thus the temperature would tend to de- 
crease. When the power is held constant 
we have to consider the joint effects of 
voltage and current. This entire problem 
is subject to analysis and the curve in Fig. 
7 shows the results. Here the variation of 
filament temperature is plotted as a func- 
tion of the product of current and different 
powers of voltage, as iV’ (constant cur- 
rent), 1V* (constant power), iV*, iV*, and 
From this curve it is seen that for 
which is constant current 


33] HE 
a 


fig. 7 & 
Filament Temperature Rise ¥ 
Toit VS 
at Progucr of vollage and 
current tor arrerent 
powers of voltage 


so on. 


iV” 


constant, 


j 


Ler Cent rise in Frlarmern? Temp. 


SES STE PeTEE FEST 


Vv wv? iv? 
Curve of a Filament Operated at Constant Power. 


The Life of a Vacuum Tube Decreases Very Rapidly for Only a Small 
Increase in Temperature as May Be Seen in These Curves. 


since V° is unity, the temperature rises 
enormously, hence life is decreased. For 
iV constant, which is constant power, the 
temperature rise is only about 3 per cent, 
but as we saw by the above analysis that a 
1 per cent rise in temperature reduces tube 
life markedly, this is not a desirable method 
of operation either, although it is much 
better than constant current. For constant 
voltage, which is not shown on this curve, 
the analysis shows that a reduction of tem- 
perature results (this reduction was qual- 
itatively shown at the beginning of this 
paragraph), the reduction being about 2 
per cent. As far as tube life goes the best 
method of operation is to work with fila- 
ment terminal voltage constant. Of course 
this slight reduction in temperature will 
result in diminished electron emission hence 
reduced output from tube. In the long run 
this will be found more desirable than very 
low life. The analysis of Fig. 7 shows that 
the filament is held at constant temperature 
if the product of iV* is held constant. But 
since there are no meters reading such a 
product, this method of operation is out of 
the question. 

This discussion should be of considerable 
help, as many amateurs are doubtful as to 
the best method of working tubes. There 
is no question but that constant voltage is 
most suitable. 

CONTROL OF EMISSION 

When a body is charged to an electric 
potential V, an electric field of force exists 
around that body, and is most intense near 
it, but falls off in intensity as the distance 
from it increases. This field acts on other 
charged bodies in it. If they are charged 
with the same sign of potential they are 
repelled; if of opposite sign they are at- 
tracted. Thus we saw that the electrons 
emitted from a hot filament in the field of 
a positively charged plate are attracted to 
the plate producing a current. If the plate 
were negatively charged the electric field 
produced by it would repel the electrons, 
hence no current would flow. 


APPLICATION TO RECTIFIER 
This action of the electric field on charged 
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SEE OUR GUARANTEE 
4 LATEST HOOK-UPS, 10c. 


PHONES THAT 
HAVE STOOD 


THE TEST 
BIG! Frost double 
head set 2000 
GUM <oscccisess -65 
BI71. Frost double 
head set 3000 
OMM  ..eeeeeees 
Bi62 Frost double 
head set 2000 
OHM ..cccosees 
Bi63 Frost double 
head set 3000 
eT eae 4.85 

pi72 Frost double head set 3200 ohm...$5.39 


ndes Superior dcuble head set $5.45 
He feandes Nz wy type double head set $6.95 
gi6g8 Genuine Type C. Baldwin Phones 
double head set .--. se veerseeseeseen ss 
pi69 Genuine Type C. 
with cord P 


MADERA CLEAR SPEAKER 


Natural tone from radio 
made possible by a new 
process. Die cast wood 
horns. Now yo u_can have 
REAL SPEECH — and 
REAL MUSIC without 


tion. 
wy in Crystalized 
Black or Mahogany, 
Height, 12 in. Furnished 
complete with BALDWIN 
UNIT. Can be used with 
lk, 3 or 5 volt tubes. 
B700 Madera er 
speaker weeeeereee 


B170 Radio Magnavox WR cu swe ake $29.50 


JACKS AND PLUGS 
Jacks are polished nickel, nickel-silver springs 
pure silver contacts. Nickel washers for mount- 


ing on any panel os to 3-8 inch thick. Spread 
erminals make so ering easy. 

oa one spring (open circuit). Each. .$0.37 
Bi34. Two spring (closed circuit). Each.. 45 
= Four spring (two closed circuits) a 
BI35 Three spring (two open circuits, 
commonly — enesed circuit filament 
control’). Each .....cccesscceccvscccsee 58 
Bi36 Five spring (two open and two 
closed circuits, es — “two 
circuit filament control’’ Saree 75 


Bi39 Plug with rated bairel instead 


of set screws. Takes cord RAG oaiccantce 45 
VARIABLE 
GRID LEAK 


Pencil mark type. Removable 
lack enameled cap. 
B50 Grid Leak 


GRID AND PHONE “CONDENSERS 
Mounting Holes spaced to fit 
screws of above Grid Leak. Mica 
insulation, wrapped with var- 
nished eambric tape. Capacity, 
00025 Mfd. 

B55 Grid Condensers 
B59 Phone Condenser, .001_ Mfd 


FRESHMAN MICON 
TESTED MICA 


7 CONDENSERS 

62 .00025 mfd. Condenser............ $0.29 
B63 .0005 mfd. Condenser...........+ 29 
B64 .001 MUG, CONDENSED. ...0600000 .33 
B65 .002 mfd. Condenser..........+ -33 
B66 0025 mfd. Condenser....... cocce 046 
B67 .005  mfd. Condenser............ -69 
B68 .006 mfd. Condenser............ -82 
B69 .01 mfd. Condenser............ 1.41 


~ FRESHMAN VARIABLE GRID 
LEAK AND GRID CONDENSER 
For unbroken range— 
zero to 5 megohms, 
clarifies signals, low- 
ers filament current, 
increases battery life, 
eliminates hissing. 
> Capacity, .00025 mfd. 
B60 Freshman Variable Grid Leak “and 
$ 


Condense: 


CRYSTAL” DETECTOR =~ 
A very high grade glass 
enclosed crystal detec- 
tor including the crys- 
tal, All metal parts 
nickel plated. Adjuste 
vod any point on the 
B20 Enclosed 


crystal 
letecte 


Cc fetal 


included. 
B30 B30 Detector eee 


59 
TESTED CRYSTALS 


Selected and tested galena or 


silicon. Each box contains 
enough for four to six ordi- 
nary crystals. 

Bi2 Galena, per pkg.. _ 
BI3 Silicon, per pkg. ‘ 


HIGH FIXED RESISTANCE TUBU- 
LAR GRID LEAKS AND 

ig nh ata 
BI & Megohm 


ae gol 
Bakelite Base 


Reantare 
Base Mounting 
‘or above Grid Leaks 


“with clip 
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REDUCED PRICES 


ON STANDARD QUALITY PARTS 


Your satisfaction guaranteed. 


VARIOCOUPLER 

The primary and secondary 
windings of this coupler are 
properly proportioned and 
spaced. The center of the 
secondary is always in the 
center of the primary field. 
Unlike most couplers, it 
aids in tuning. Black fibre 
base, brown formica tube 


180° 


and nickeled metal parts. Panel or table 
mounting, 
cen OEE ere $2.75 


This 180 degree variocoup- 
ler has heavy black tube 
moulded rotor ball. 
Wound with green silk 
wire and has 10 taps on 
the primary. Metal parts 
are brass nickel plated. 
Furnished without base, 
but can be mounted on 
panel or table. 

BI120 Variocoupler 


VARIOMETERS 
For efficiency, perfect inductive 
ratio, low capacity effect and 
neatness of design these vari- 
ometers are unexcelled. 
metal parts  nickeled brass. 
Stator and ball mahogany finish. 
Furnished completely assembled 
and tested. 
B1200 Variometer, No. 20 wire......... $2.65 
Bi300 Variometer, No. 18 wire......... 
The following knocked-down variometers have 
the stator windings wound and cemented ready 
to put in place. Two sizes of wire as listed. 
Complete with wire and metal parts. 
B1205 Knocked-down variometer with 
No; 20: OF 19 wire 2. .cecscccsccsesesene $ 


MOULDED TYPE 
VARIOMETERS 
This variometer is made of 
high grade black moulded 
composition. Wound with 
green silk wire. Metal parts 

are nickel plated. 
Bi220 Moulded vario- 
oes EE CO ee $4.35 


VARIABLE CONDENSERS 
Condensers are made 
of heavy aluminum 
plates, evenly spaced 
with high grade bake- 
lite ends. 
BI443 43 plates .001 
Mfd. without dial 
$1.95 


plates 


without dial 1.35 
without dial 1.15 


BLE 


dia 

Bi4it§ 11 plates .00025 Mfd. 
Bi403 3 plates .00005 Mfd. 
VERNIER VARI 
CONDENSE 

For fine tuning, neat 
appearance, this eon- 
denser is just the 


thing. Made of heavy 
aluminum plates and 
iigh grade bakelite 
ends. Thesecondensers 
are furnished with 
neat appearing knob 


and dial. 
re igs 41 plates vernier 
2°21 plates vernier aa 5 ‘ai “with 


ERLA R.F. TRANSFORMER 


Specify 1st, 2nd or 3rd stage. 
BI500 Erla Transformer ......-..++++: «+ $3.67 
ERLA REFLEX TRANSFORMER 
BI650 Reflex Transformer ........-.++ + + $4.67 
AUDIO FREQUENCY 
AMPLIFYING 
TRANSFORMERS 


Correctly designed for mini- 
mum distributed capacity and 
low core loss. Shielded, beau- 
tifully finished in nickel and 
black enamel. Ratio 5% to 1. 
Bi506 Shielded Trans- 
former 
THORDARSON AUDIO 
FREQUENCY AMPLIFYING 


TRANSFORMERS 
There is probably no better 
known transformer. Made by 


a company that specializes in 


transformers. Entirely en- 
cased in sheet aluminum 
hield. Heavy connecting 


straps to binding posts. 
B 1504 — Thordarson 
Transformers, 3% to 1. $3.4 


0 
BisC5 Thordarson Trans sformer, 6 to 1. $3.85 


COIL MOUNTINGS 


For base or panel mount- 


ing. Connecting leads 
furnished, coil settings 
are adjustable by means 


of knobs. Made entirely 
of bakelite with nickeled 
brass metal parts. Coil 
position can be locked by 
knurled set screws. 


B1603 Three 


coil mounting............ 2 

BI602 Two coil mounting. Rdwiss Salaerarea 395 
Bi60! Single coil mounting. -50 

INDUCTANCE COILS 
tigidly wound, nicely fin- 
ished, low distributed capac- 
ity. All coils are equipped 
with standard mountings. 
We can supply any of these 
coils without mounting plugs, 
for 55e less than the prices S 
shown. The wave lengths shown are range 
limits, based on a variable condenser of .001 
Mtd. capacity. 

—— of Pino Price 

urns engths Mtd 
B1I725 25 125" 250 $0.82 
BI726 175- 450 0.95 
B1727 240- 720 1.01 
BI728 390- 910 1.07 
B1I729 500- 1450 1.12 
BI730 600- 2000 1.16 
BI731 900- 2500 1.25 | 
B1I732 1200- 3500 1.34 
B1733 1500- 4500 1.35 
B1I734 2000- 5000 1.56 
B1i735 2800- 6100 1.62 
BI736 4000-10000 1.77 
B1737 5000-12000 1.92 
BI738 7000-15000 2.23 
BI739 9750-19500 2.43 
BI740 14500-26500 2.57 
ANTENNA WIRE 

The following are 100-ft. coils of 7 strand 
cable of No. 22 wire, which makes the best 
Aerial. Use phosphor branze, where the 


eee is 100 feet or more. It is stronger. 
B350 Stranded Phosphor Bronze, 100 ft. a 7 


BURGESS “B” BATTERIES 
Standard high grade radio 
“B’’ batteries. Never over 
five days old. 
B230 


2 22% ~«volt Signal 

Corps type. Size 33¢x2x2% 

inches $1.18 

B235 Ss. 

Navy variable — 5 positive 

taps. Size, 4x2%x2'¢ inches. Price. .98 
B240 2214 volt large variable — 5 posi- 

tive taps. Size, 6%x4x3. Price ........ a 
B245 45 volt large size binding posts. 

Size, 7%x65ax5. Price.....e-eesee-ees - 4.50 


INDUCTANCE SWITCH 


For neat appearance and 
time saving, we suggest 
this inductance switch, as 
it needs but one hole in 
the panel to be mounted. 
Switch Points are mount- 
ed on this switch, 15 
switch points, in all. 
B1095 Inductance Switch 
$1.76 


BINDING POSTS 
Complete with screw and washer. All 
brass finished in polished nickel or 
with black composition top as listed. 
Order by number. Each Doz. 


a Large size, all nick- 
q ENE GAs calasldl@ale d ualdiv ioe eis cuss {0c 95¢ 
Bi22 Medium size, _nick- 


ecd, with hole for phone tip or wire 4e 35¢ 
Bil2 Medium size, black compo- 

MIO RUE ace cisia(s winches tiatahare aie siete @ ota 5e 48c 
Bi20 Large siz composition top.... 8¢ 85¢ 


SPAGHETTI AND WIRE __ 
Yellow finish spaghetti. 
et eee eee rer 27¢ 


B32 Tinned Copper No. 16 Wire......ft. 2¢ 
B33 Wire with insulation similar to spa- 


ehetti on it. 
Price 10 feet 


SWITCH POINTSAND STOPS 


Wire is tinned for — 


of 


SERVICE AND QUALITY 
BUILT THIS HOUSE 


WE PAY TRANSPORTATION CHARGES IN THE UNITED STATES ONLY 
OUR GUARANTEE YOUR PROTECTION 


If for any reason you do not feel satisfied 
with your purchase, you may return it and we will refund your money. We 
will pay return transportation charges. 


\ VACUUM TUBES 

}} Genuine Cunningham or Radio- 
tron made by the General Elec- 
tric Co. Every tube guaranteed 


new and in original package. 

We do not sell ‘‘bootleg’’ tubes. 
B-C200 Detector ........$4.40 
B-20iA Amplifier ...... 5.90 
B-WDIf 115 Volt ...... 5.90 
B-WDI2 1% Volt ...... 5.90 
B-UVI99 3 Volt .....+6- 5.90 


METAL AND 
BAKELITE ae 
Bakelite brown finished socket 
for base mounting. Double 
spring contacts held rigidly 
in place. 


BI076 Bakelite socket $0.49 
Bi075 Nickeled metal 
MON aio a900 eeaeds vace 39 
B-UVI99 Socket ...... -59 
B-UVI99 Adapter 49 
WD11 BAKELITE 
SOCKET 
This socket is to be used with 
the above tube. 
B1077_ Bakelite socket $0.32 
D1l1 ADAPTER 


The purpose of the adapter is 
to make your regular socket 
usable for a WD11 Tube. 


B1078 


Adapter 
VACUUM TUBE aoerese 


This is a reasonably priced, 
smooth acting rheostat that will 
mount directly on back of panel, 


Wakelite arrow knob, 

Bl050 Rheostat.......... 45e 
Genuine Cutler-Hammer rheo- 
tats, we believe, are the best 


ats on the market today. : 
Arranged for panel mount- 
ing. The picture shows 
the vernier type All metal 
parts nickeled. Plain type 
is similar. 


Bi06! Vernier type 
Cc. 


H. Rheostat....$1.40 

Bi062 C. H. Rheo- 
stat without vernier. .95 

Bi064 Howard vernier rheostat operates 
from one KNOD ..ccccccccccccvcccecccece 1.40 
BI065 Howard rheostat without vernier.. 1.00 


HOWARD POTENTIOM BTER 
B1066 


Potentiometer 


DIALS 
Genuine Bakelite 
Dial as pictured. 
Sharply engraved 
divisions and 
figures filled 
with a brilliant 


200 ohm 


Bakelite be screws 
B502 Dial, 2 inch, 3-16 in. shaft...... $0.39 
B500 Dial, 3 inch, 3-16 in. shaft...... 48 
B50! Dial, 3 inch, % in. shaft........ 48 
B504 Dial, 4 inch, %4 in. shaft........ y- 


Moulded composition dial as pictured. 


luster that cannot be told from Bakelite. “Set 
screws included. Each 02. 
B563 Dial, 2 inch, 3-16 in. shaft $0. = = s 
B550 Dial, 3-16 in. shaft ...... 

B555 Dial, % in. shaft ......... 33 33:35 
B565 Dial, 3% inch %4 in. shaft.. .35 $4.00 
CABINETS 
Fine finished cabinets 
with hinged top, sturd- 
ily built. These make 


a wonderful appearance. 
These cabinets are 
made to fit panels listed 


below. Panels not in- 

cluded. See table for 

panel sizes. 

B2I7 GET. cccccoee eccccccce eceece err 
B219 7x9 cccccccccccccccee o wae 
B23 7x12  .cccccccccccccccce anemone 3.40 
B228 7x18 eecececcecce decesieeccsdcee 3.75 
BEMEe  SEIE  iidecectnccsceccessedaeweese 3.65 
wR Err rrr err oe 3.98 

PANELS 


Genuine Formica ns to fit our cabinets. 
B y $0.50 


MAGNET WIRE 


Quality magnet wire. We carry three types in 
stock. Each spool is 8 oz 


B355 Stranded Copper, 100 ft......... = f . Double cotton 
B356 Single No. 14 bare solid Copper erage fog ig rare — 7 covered ; Green silk . Enameled 
Wire, 100 ft... --+-- sess seer eee 55 each contact point and one with stops. Sin Ly B20 1.78 B20 $0.39 
= INSULATORS BI58 Switch point 4%” dia., %4”high B20 55 B2z “90 B22 50 
These are very strong. strain Ea. .03 Doz. 18 Hundred $1.05 | B22 .70 B24 1.05 B24 55 
type insulators. Each Doz. | BI30 Switch Point Hun- | B24 .80 B26 1.18 B26 .60 
B360 Moulded insulator shown ~—* % ch; height, Each Doz. dred | B26 -90 B30 1.70 B30 65 
MMR) aos mck ne nec a om sone es $ .10 $1.10! 3-16 ‘inch ...... eee 20¢ $1.40 | B28 1.05 B32 2.00 B32 70 
B265 Porcelain insulators ....... 09 [95B150 Switch 3e 20¢ 1.40 B30 1.45 B36 2.70 ~— B36 -90 
SWITCH LEVERS 


HOW TO ORDER 


Order from this page. . 
order to help us avoid mistakes. 


money order, certified check or draft with your order. 
Do not include money for transportation. 
See ads of previous months for other items. 


street address on both letter and envelope. 
pay it except on storage ‘‘A’’ batteries. 


Please give number, description and price of the articles you 
Total the amount of your order and send Post Office 


Be sure to give your name and 
We 


A high grade, polished nickel- 
plated lever with solid moulded 
black composition knob, Com- 
plete with panel bushing. 
Each Doz. 
Bi5t 1 -in. Radius {8e $2.10 
Bi55 1%-in. Radius (8e 2.10 
i eiteomenmnanen 


hicago. Ill. 


] 


UV-199 Tubes- 


Distributors for 
Radio Corporation 
of America 


Grebe 


Magnavox 


Brandes 


Murdock 


Nath. Baldwin 


Burgess 


Se-Ar-De 


Acme 
Remler 
Dubilier 
Gould 
Signal 


Cutler-Hammer 


Frost 


from stock promptly. 


SEND For THESE 


dry battery 


Genuine 3-volt 06 am- 
tubes 
Radio Corporation of America. Most 
wonderful tube made. 


made by 


Detector or 


and other manufacturers of high stand- 


We carry a comprehensive stock of the 
latest receiving sets, parts and supplies 
of the leading manufacturers, and ship 


DEE. Sanka ck cunubnes yeu weeee .50 
Adapted for UV199 Tube to fit it to 
standard socket 0.50 
Univernier—A geared dial for close 
Mention size of condenser 
or variometer shaft. Complete with 
Shae bbe heehee eevee kes se sh aed 1.25 
Howard 25-Ohm_ Rheostat—Suitable 
for the new UV-201-A tubes ...... 1.00 
Cutler-Hammer 25-Ohm Resistance— 
A variable resistance which attaches 
to any rheostat to fit it for dry bat- 
MEO casucsennceteusoensaens 0.25 
Cutler-Hammer “A” Battery Switch— 
Requires only one hole in panel.... 0.70 
Barkelew-Lightning Arrester Switch— 
A combination of ground switch and 
laphinivig arrester ......sesscccvese S00 
Rubber Ear Muffs—Fit any American 
make of phones. Made by B. F. 
Goodrich Co. ..............per pair 0.60 
Magnavox M-1—Requires no battery. 
Loud Speaker of permanent magnet 
General Electric Loud Speaker—Needs 
no battery. Gives clear and undis- 
SES 5 is ca euesuneanaese se .50 
FREE Illustrated, 
sent on 
CATALOG request. 
Dealers 


Buy reliable equipment from a house of established 


Send for catalog of tested and approved 


apparatus and our discount sheet. 


in Busines. 
oO 


Since 186 


Jutrus ANpRAE & Sons Co. 
117 Michigan St., Milwaukee, Wis. 


bodies is the basis of the rectifier. If the 
plate is alternately charged by a positive 
and negative potential the electric field will 
vary in sign. Hence the electrons emitted 
from the filament will be attracted and re- 
pelled alternately. 
are attracted (plate positive) 


current will flow to the plate. During the 


period they are repelled (plate negative) no | 


current will flow. If the above alternation 
of plate voltage were due to an alternating 
current voltage, an electron current would 
flow during the positive half cycle, but no 
current would flow during the negative half 
cycle. In other words, we have here a de- 
vice which permits current to flow through 
it in only one direction, namely from plate to 


filament. We have thus converted an 
alternating current into a direct cur- 
rent, since only the positive half of the 


A. C. cycle gets through; this device may 
be applied in practice as a rectifier of al- 
ternating currents. Not only will it rectify 
commercial A. C., but if a damped radio 
frequency wave is applied to its terminals, 
plate and filament, it will rectify this wave 
in a similar manner since it is also an al- 
ternating current. In other words it will 
behave as a radio frequency wave detector, 
its rectifying action being similar to that 
of a crystal. Practica! applications of this 
principle are made in the design of high 
voltage rectifiers as the Kenetron, and two 
element detectors such as the Fleming valve 
and many of the so-called “Diode” tubes now 
being sold. 
POTENTIAL GRADIENT 

It was stated above that the intensity of 
the electric field due to the plate was most 
intense near the plate and fell off as the 
distance from the plate increased. In Fig 


9 we have straight filament and plate. The 
Filament 
4 
‘ Pp 
i 
' 
' 
' 
’ 
i ' 4 
ro 
, oe 8 
1 ' 
i ! 
i] ' 
i y 
' 
' ! 
! 
43 Zero Axis 
a 
Fig. 9 
Potential Gradient Between Filament and Plate 


plate is charged to a potential V, the fila- 
ment is assumed at zero potential. The 
variation in field intensity may be considered 
from the point of view of the potential 
gradient or slope of potential. 
filament the voltage is assumed to be zero, 
whereas at the plate it is V. As we move 
from plate to filament the potential de- 
creases uniformly as indicated by the slop- 
ing line AB. At any point between the fila- 
ment and plate, as at C, the intensity of the 
electric field is measured by the potential 
gradient, in this case the measure would be 
ab. Thus a voltage V applied to plate P 
produces an electric field between filament 
and plate which may be measured by this 
potential gradient. Thus gradient shows that 
it requires V volts at P to produce an equi- 
valent effect of ab volts at C. If, therefore, 
we could apply ab volts at C the effect 
would be the same as that produced by the 
much larger V volts at P. Now the vol- 
tage V on plate P attracts electrons which 
are emitted by the filament. This same con- 
trol may be exerted at C by the much 
smaller voltage ab. Futhermore it may be 


Thus, at the | 


During the period they | 
an electron | 


| 
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KLAUS 


RADIO SERVICE 
Makes Money for Dealers 


Get Free Bulletin 


Klaus Radio Dealers receive expert 
service in radio problems and in radio 
merchandising. Our dealers make more 
money. We want a dealer in every city 
and town. Some territory is still open. 
Write for our trade discount lists and 
the “Klaus Radio Bulletin.” 


KLAUS RADIO & ELECTRIC CO. 
Authorized Distributors 


Dept. 200 EUREKA, ILL. 


‘The 
Permanent 


DETECTOR 


(Patent Pending) = 


FOR THAT REFLEX: 


Requires no adjustment and works surely, 
clearly and permanently, in any radio circuit 
where a Crystal Detector has been used. Ideal 
for use in connection with REFLEX circuits 
and other type of amplification. Absolutely 
guaranteed against imperfection or faulty oper- 
ation. 

FOR PANEL MOUNTING $1.25 
MOUNTED $2.00 
At your dealer or direct from us. 
Write for informative circular 


The Erisman Laboratories 


Washington Hghts Bidg. Dept. K. 168 St.& Mitchel Sq. 
NEW YORK 


—_— 


Be 


Marvel - Capacity - Switc 
Receives long waves in the 
parallel position; short 
waves in the series posi- 
tion; and waves of me- 
dium length by 
eliminat- 
ing the 
condenser 
entirely. 


THREE: 
WAYS 


Series, 

Parallel, 
Direct-Ground 
Patents Pending 


Instructions for mount- 
ing and for wire con- 
nections given with 
each instrument. 


Dial-mounted 
Strictly of Anti-Capacity Type. 
List Price $1.25 


Attractive discounts for dealers aud jobbers. 


MARVEL-SWITCH CO. 


28 WEST 25th STREET NEW YORK 
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Vacuum Tubes Do Triple Duty 


With Erla Synchronizing Transformers 


Perfect synchronization of 
received and reflexed r. f. 
currents make Erla radio 
transformers indispensable 
in reflex work. List, $5 


Difficult, dangerous use of 
soldering irons is eliminat- 
ed by Erla solderless con- 
nections, saving time, tem- 
perand money. List, ‘5c ea. 


Providing utmost sensitive- 
ness _with perfect stability, 
the Erla fixed crystal rec- 
tier is uniquely adapted 
for reflex work. List, $1 


Erla tested capacity conden- 
sers are unequaled in rigid, 
unvarying accuracy, so vital 
to success in reflex work. 
Eleven sizes, 35c to $1 ea. 


JOBBERS—Write. for our 


liberal terms and discounts 


nf I Neonfo“if. fy 


REFLEXED 
R. F. CURRENT 


—s 


R. F. CURRENT 


pte A. F. CURRENT 


OUTPUT 


REFLEXED 
A. F. CURRENT 


For the first time, the full efficiency of vacuum tubes i is 
completely utilized and brought under control. 


In Erla reflex circuits, tubes do triple duty, providing simul- 
taneous amplification of radio frequency, reflexed radio fre- 
quency and reflexed audio frequency currents. Yet, so 
precise is the manipulation of this complex current flow, 
that the tremendous gains resulting are achieved without a 
single deterrent flaw. 


Not only do Erla reflex circuits demonstrate decisive superi- 
ority in range and volume, but they are also unequaled in 
selectivity, purity of reproduction, and ease of control. 


Even the single-tube circuit provides far-flung loud speaker 
range, while the three-tube circuit surpasses costliest multi- 
stage amplifiers in transcontinental loud speaker reception. 
And the two-tube circuit is but a step behind. 


Essential to the operation of these circuits, and the secret of 
their success, are Erla synchronizing radio and audio trans- 
formers. Providing perfect synchronization of received and 
reflexed currents having the same phase characteristics, 
they assure tremendously magnified amplification without 
trace of instability or distortion. 


Complete working diagrams and descriptions of perfected 
Erla reflex circuits are set forth in Erla Bulletin No. 14, 
obtainable gratis from leading radio dealers. Or write us 
direct, giving your dealer’s name. 


Electrical Research Laboratories 
Dept. C 2515 Michigan Avenue, Chicago 


ERL A 


TRADE MARK REGISTERED 


Rectified radio frequency 
and reflexed audio frequen- 
cy currents are Smaps 
synchronized by Erla audio 
transformers. List price, $5 


Erla bezels greatly enhance 
the finest cabinet assembly. 
Telescoping rim, in bright 
nickel or dull enamel, fits 
any %"to 4" panel. List, 20c 


Exquisite beauty is added 
to surpassing strength in 
Erla sockets, with triple- 
nickeled metal parts on a 
polished Radion base. $l ea. 


Manufactured with jewsler's 
recision, Erla phone plugs, 
sae “omy two sets of phones 
at a time, are unequaled in 
quality and value. List, 75c 


wo 
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Mr. F. E. Black, Chief Radio Officer, S. S. 
America—a former student of the Radio 
Institute of America. 


Men Are Needed 
for Positions in 


Radio 


You may know nothing about 
radio today, and yet in a few 
months be holding a position as 
radio operator— perhaps travel- 
ing to places you have always 
dreamed of seeing. Earning 
good pay at the sametime. And 
started on a career that holds 
big future opportunities. 


Study at Home 
in Spare Time 


Since 1909, we have been train- 
ing the men who now hold the 
big jobs in radio. But there are 
not enough trained men today 
to keep up with the demand. 
We have therefore prepared a 
Home Study Course that starts 
with the beginnings of electric- 
ity, and goes right through the 
most recent commercial prac- 
tice. This course prepares you 
for your first-class operator’s 
license. 


There Are Positions 
for Every Trained Man 


This Institute is conducted by 
the Radio Corporation of 
America, the greatest radio or- 
ganization in the world. In 
choosingmen for shipand shore 
positions, the Radio Corpora- 
tion gives first preference, al- 
ways, to graduates of the Radio 
Institute. Learn more about the 
course and the opportunities, 
by sending for our booklet. 


| 
£ 
¥ 


Advanced Radio Course 
Great popular demand by theadvanced 


student, experienced amateur and wire- 
less operator has led to the opening of 
an ADVANCED HOME STUDY 
RADIO COURSE, specializing in 
C. W., I. C. W., telephone and radio 


measurements. Investigate! 


Radio Institute of America 
(Formerly Marconi Institute) 
Established 1909 


324 Broadway, New York City 


Indicatebyacross X the course you are{nterested in: 


| Radio Institute of America, : 
H 328 Broadway, New York. . 
; Please send me full information about ! 
; radio opportunities today, and your : 
H COMPLETE RADIO COURSE [ H 

ADVANCED RADIO COURSE 0 : 


MENG Cute uibo be el eee sce Leek 


necessary to reduce the voltage on the plate 
from V to O to reduce the electron fiow 
from filament to the plate. However by 
the introduction of a small negative voltage 
ab at C the positive field at C due to vol- 
tage V may be more than neutralized, hence 
the electrons will be repelled back to the 
filament. In other words, by means of very 
small potentials at a point nearer the fila- 
ment we may produce the same effects as 
those produced by much larger potentials 
at P. 
APPLICATION TO AMPLIFIER, 
OSCILLATOR, MODULATOR 


The above action is made use of by the 
insertion between filament and plate of a 
wire grid or mesh. This grid permits the 
electrons from the filament to flow through 
it to the plate, at the same time the small 
voltages applied to the grid control the 


Fig, 10 


By Feeding Part of the Amplified Qutput Back 
Into the Input We May Obtain Oscillations 


flow of electrons. Thus, a small voltage 
such as that in a receiving antenna is ap- 
plied to the grid and may produce the 
same effect on the electron flow as a much 
larger voltage applied to the plate. This 
effect is utilized in the plate circuit since the 
electrons flow through the grid to the plate. 
Since a small voltage at the grid produces 
a large effect at the plate the device acts 
as an amplifier. Any amplifier is inherently 
an oscillator. Suppose a small voltage is 
applied to the grid as in Fig. 10, then an 
amplified output will appear at the plate, 
since the device amplifies. Instead of utiliz- 
ing the original source of voltage for the 
input to the grid suppose we take a small 
amount of power from the output circuit 
and feed it into the grid. This will be am- 
plified again. If we keep on feeding the 
grid from the larger output, this cycle may 
be kept up indefinitely as long as the fila- 
ment and plate are supplied with power. 
Thus the device will oscillate. It may also 
be used to detect radio frequency waves and 
modulate them in accordance with speech. 
Each of these functions will be taken up 
individually at a later date. 


SPECIAL LICENSES FOR BROAD- 
CASTING DEVELOPMENT 

In an effort to encourage the scientific 
development of broadcasting and apparatus 
for that purpose, the Department of Com- 
merce has created a new form of special 
license known as the “Broadcasting Devel- 
opment Class.” Licenses in this class will 
be issued to station owners having trans- 
mitting and receiving sets of their own 
design and manufacture, provided in dupli- 
cate where failure is likely to occur. These 
stations are to be used for the improvement 
of broadcasting and many special require- 
ments are demanded by the Commerce De- 
partment, which will furnish detailed infor- 
mation upon application. 


4RF 
The call 4RF has been issued to W. i. 
Trogdon, 201 Centennial Avenue, High Point, 
N. C. Would appreciate cards from anyone 
who hears me on C.W. or phone. 
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USE AC H SHARP TUNER DIALS 


Why the ACH. is different 


3in. DIAL 156-tO-1 
4in. DIAL 215-tO-1 
Rough tuning with dial or one thousandth of an inch in 
| either direction. 
Money Back Guarantee 
Price ACH 3” Dial complete.................. oe $2.50 
Price ACH 4” Dial complete.. 5.0 


and 3/16”, Bushings, 5¢, 


” 


Regular fitting 5/16” hole, 4” 
each extra. 10c for all. 


LONG DISTANCE A C H DETECTOR SET 
UNWIRED 


PRICE $20.00 293 "Ktu pias 


WRITE FOR 3 WAYS TO PURCHASE 


A. C. HAYDEN RADIO & RESEARCH CO. 
~sSp sono goremneapgsge 


THE B-T UNIVERSAL 
TUNING UNIT 


There is nothing on the market you can 
compare with the Bremer-Tully Universal 
Tuner. It is an entirely new instrument, 
that gives unequalled selectivity and control 
on practically all modern circuits. 


It replaces coils in Reinartz, Ultra Audion 
and other regenerative and non-regenerative 
circuits, In most circuits taps are not re- 
quired. Also gives remarkable results in 
Radio Frequency and all Reflex Cicuits. 


Simple to connect, no soldering; connec- 
tions made te binding posts, easily changed 
to any circuit. 

Photo diagrams of above, also special 
Bremer-Tully circuits, in addition to key of 
windings, furnished. Write today. 


Bremer-Tully Mfg. Co. 
Canal and Harrison Sts., Chicago, Ill. 


Important Notice Next Month 


RASLA SALES CORPORATION 
10 East 43rd Street New York City 
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The “B” Battery is the Life of 
Your Radio Set 


THIS IS NUMBER ONE OF A SERIES 


HE only function of your Radio 
i ie is to produce sound-waves— 
those mechanical disturbances in the 
air caused by some rapidly vibrating 
body. So far as the Radio set itself is 
concerned the actual source of the 
sound is the “B” Battery. It is not an 
exaggeration to say that the “B” 
battery is the “life of your Radio”; 
for the set itself is simply a device 
to reproduce sounds, and the sounds 
all have their origin in thé “B” 
Battery. 


The “B” Battery is simply a box full of 
electrical energy ; harnessed for you by experts. 
Without the Radio wave the flow of energy 
from the “B” battery is smooth, steady and 
silent. It is the final aim and purpose of all 
the many parts which go to make up a Radio 
receiving set, to convert the otherwise steady 
flow of electrical energy from the “B” 
Battery, into a rippling, vibrating, throbbing, 
audible current. 


As the sound-waves—whether caused by 
the human voice in talking or singing, or by 
musical instruments—are modulated up and 
down—now high—now low; so does the cur- 
rent from the strongly vital “B” Battery 
follow the modulations and the variations, so 
that the original message, in all its delicacy of 
tone and vibration, comes clear and distinct 
through your Radio set. 


Not a mere adjunct to the pleasure-giving 
quality of your Radio set is the ‘““B” Battery 
—instead, it is the vital, life-giving part—the 
very heart of your Radio set. 


Do not slight this vital part—give your 
Radio set the advantage of the best—use 
Eveready ‘‘B” Batteries. 


‘Note: This is No. 1 of a series of informative 
advertisements which will appear in this maga- 
zine. They are designed to help Radio users get 
the most out of their Batteries and Radio 
sets. If you have any battery problem, write to 
G. C. Furness, Manager Radio Division, National 
Carbon Co., Inc., Long Island City, N. Y. 


ee 


The New Metal Case 


Eveready “B” Battery 
(No. 766) 
“The Life of Your Radio” 
The same popular 22!2 volt Eveready ‘‘B” 
Battery in a new, handsome, durable, water- 


proof, metal container. Eveready quality 
throughout. At all dealers, $3.00. 


The “B” Battery is the vital part of any 
radio receiving set. Eveready Batteries 
—especially made for Radio—serve better, 
last longer and give better results. 


Manufactured and guaranteed by 


NATIONAL CARBON COMPANY, Inc. 
Long Island City, N. Y. 


EVEREADY 


Radio Batteries 


—they last longer 


wm 
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We guar- 
antee 
that 
“Red- 
Heads” 
have 
every one 
of these 
desirable 
features: 


Extreme 
Sensi- 
tiveness jj 
Beautiful \ 
Tone 
Fine Ap- 
pearance 
Mechan- 
ical 
Strength 


~ 


Gentlemen: 


—a triumph in 
radio receiver design 


ERE’S what we say about “Red-Heads”— 

they’re extraordinary radio receivers. We 
believe they’re the best receivers on the market 
today. Superlatives are easy to say and hard to 
back up. Here’s how we backup ours. We guar- 
antee that you'll like “Red-Heads.” You take no 
risk in buying them. We'll refund your money 
plus postage if you don’t agree with us after trial. 
**Red-Heads’’ are the lowest priced, high-grade, aluminum- 
backed receivers on the market. i 
experience are behind their quality. 


What One User Says 
The Newman-Stern Co., 
In 1915 I purchased a pair of your ‘‘Red-Head”’ phones. 


This pair of phones was one of the first you put out. They 
are still in good condition and, I believe, beat most of the 


Since 1915 
Pioneers in 
Radio—year 
after year 
striving to 
achieve one 
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r radio re- 
ceivers. 
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Ifyoucannot 
get “Red- 
Heads” at 
yourdealer's, 
we'll mail 


you prepaid 
on receipt of 
price and your 
dealer's name. 


Nine years of receiver 


Waupun, Wis., July 26, 1923 


other phones on the market. 
Very truly yours, 
D. J. SAXTON, 
And ‘‘Red-Heads”’ are better today than 
they ever were. 


READY NOW! 
The New 1924 Model F— 


3000 Ohms 


The new standard “‘Red-Heads” have 
ELEVEN improved features—new this 
year. Beautiful and graceful in appear- 
ance; light in weight; aluminum case; 
the famous brown-red ear caps; military 
headband; high-grade cord; exquisitely 
sensitive and fine toned. 3000 OHMS 
PER PAIR. 


At your 

dealer’s 50 
or pre- e 
paidon PAIR 
receipt 

of price. Complete 


THE NEW 
“RED-HEAD” JR. 


2000 Ohms 


Makes its bow to epee this year in 

response to a demand for an extra fine 

000 Ohm phone. A remarkable produc- 

tion with the same workmanship and 

guarantee as on our standard Model F. 
p wi ah 


i and cord. 
At your 
dealer’s 00 
or pre- e 
paidon PAIR 
receipt 
of price. Complete 


THE GUARANTEE 
Money back if after 7 days trial you’re 
not satisfied that ‘‘Red-Heads”’ are the 
BESTreceiversonthemarketattheprice. 
The NEWMAN-STERN Co. 
Dept.RN,E.12thSt.,Cleveland,O. 


Correspondence from 
Readers 


: (Continued from page 564) 


all stopped reading his advertisements, and 
buying his goods, he would naturally have 
to stop advertising and the publication would 
have to go out of existence. 

On the other hand, why should we object 
to direct advertising by Radio. I have 
been told by several people that they study 
the advertising sections of magazines more 
than they do the reading matter. Adver- 
tising is valuable to everyone who is buying 
anything and we all buy more or less. It 
helps us to know where we can get the 
best value for our money. I never heard of 
anyone expecting to get paid for attending 
an auto show which is 100% advertising. 

Someone has got to pay for broad- 
casting. At the present time it is impossible 
for the consumer to pay directly for it. 
Why not let the advertiser pay for it? I 
think it is safe to say that a direct adver- 
tisement by radio, in the form of a talk, 
one I mean that would be understood as 
an advertisement, giving full names of the 
products being talked about, would be as 
valuable to the advertiser as a large adver- 
tisement in a good magazine, therefore he 
would doubtless be willing to pay the same 
price for it. Let us assume that this adver- 
tiser be allowed five minutes and paid per- 
haps $1000.00 for this privilege. One of 
these talks in an evening would easily pay 
for the best of talent and also for main- 
taining a good broadcasting station, and I 
think that if it was understood that this 
advertisement was paying for the rest of the 
entertainment, as it is understood that the 
advertisements are paying for the maga- 
zines, that few people would object to it, 
and we would be able to have better talent 
than some that we now get, and probably 
better Broadcasting stations. This might 
be carried a step further and Advertising 
companies formed, for the purpose of sell- 
ing five or ten minutes each evening, fur- 
nishing perhaps two hours of good enter- 
tainment and making a fair profit for its 
stock holders. They would have a great 
incentive in furnishing the best so that the 
most people would listen to them and the 
advertisers would get the best results and 
be willing to pay the most money, which is 
just what the best magazines and papers 
are doing today. 

This I believe would solve the problem 
of maintaining the broadcasting stations 
that there has been so much talk about 
lately. 

Cuartes W. Eppy, 
Providence, R. I. 


LOOK FOR THE SILVER LINING 
Editor, Ravio News: 

I have been a reader of Rapio News 
for a good many months and L. S. Foster’s 
letter is now the “last straw.” I do not 
wish to throw the hammer, but to say just 
the way I feel toward such letters. First, 
Rapio News has published the best hook- 
ups of any. They all worked for me. I 
am one of the so-called amateurs, and 
glad of it. Now about a radio amateur: 
nearly everyone has a pet in reality or 
some theory or idea. If any one appears 
to sneer or doubt this the party resents it. 
I venture that Mr. Foster is not a mechanic 
therefore became peeved when his efforts to 
“build his own” were not up to his expecta- 
tions. Perhaps he was in this frame of 
mind when seeking aid from those amateurs 
who really love the game, and would not 
stand to have their “pet” flouted. No real 
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ONE CHARGER 
for Every Radio Battery 


—And,in fact, the only one 
which you need. Keepsstrong 
clear signals in your set by 
keeping the batteries to full 
capacity. 

The Valley Type ABC Battery 
Charger is made for all storage bat- 
teries—2-volt peanut tube batteries, 
6-volt A Batteries and 1 to 4 B Bar 
teries. Bakelite panel, glass top—be- 
longs to a radio receiving set. 

Frankly, production is limited. Late 
buyers are going to be disappointed 
A lot were last year. Ask to see the 
Valley Type ABC Charger at any 
good radio shop. 


VALLEY ELECTRIC CO. 
3157 S. Kingshighway St. Louis, Mo. 


530-534 FERNANDO ST. 2, 


‘LUDWIG HOMMELE& ES 


AMSTERDAM SERVICE EXCHANGE 
AMSTERDAM 
Oo H I O 
“WORLD’S PURCHASING AGENT” 


_— 
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Write us 


a post card— 
Address Dept. 2-R 


and we will send you free this 52 page 
catalogue of radio sets and parts. It also 
contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook-ups 
and circuits. 


You will be amazed at the low prices || thicag. ,,"""" Cor tt dy 
Ward’s quote. A complete tube set &——— Saul Portiana'g, 
having a range of 500 miles and more, 
including tubes, head set, batteries, and 
antenna equipment, as low as $23.50. 

This catalogue contains everything for the expert and amateur. Complete 
sets and every improved part for building sets, all the most up-to-date de- 
vices—at the lowest possible prices. 


Headquarters for Radio 


Montgomery Ward & Co. is headquarters for Radio, selling everything direct 
by mail without the usual “ Radio- profits.” Why pay higher prices? Ward 
quality is the best and the prices will often save you one-third. Everything 
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satisfied. Write today for your copy of this complete 52-page Radio Book. 


Write to our house nearest you. Address Dept. 2-R 
Chicago Kansas City St. Paul Portland, Ore. Ft. Worth 


Montgomery Ward @ @. 


The Oldest Mail Order House is Today the Most Progressive 


The largest and most 
Complete line in the World 


Our new construction of all types Vari- 
able Resistance Leaks produces a product 
which we can now guarantee as being 
scientifically correct, mechanically per- 
fect and built for unusual durability. 


Every tube and every cir- 
cuit requires a different 
leak resistance. You do 
know what value is 
necessary until your cir- 
cuit is tested. Freshman 
‘ Variable Resistance leaks 
unbroken range of 180 degrees from zero 
1e€ go yhms, 
Base Gaia oa with either .00025 
or .0005 Freshman Condenser ... > oe 00 


Without Condenser 75c. 


PANEL MOUNTING 


FRESHMAN VARIABLE 
RESISTANCE LEAKS 
will enable you to get 
stations you have never 
heard before. Can be 
a few seconds. When 
The 
tial part of an efficient tube 


$1.00 


75c. 


FRESHMAN 
“FIX-0” 


FIXED RESISTANCE 
LEAK COMBINATION 
—i IN ONE 


Price 
Complete 


65c. 


FRESHMAN 
FIXED 


RESISTANCE LEAK 
with SAFE-T handle 


give ar 
to live m 


panel in 


mounted on 
mounted only the knob shows on the panel. 


any 


latest and most essen 
set. 


With either .00025 or 


Freshman Condenser . 
Without Condenser 


=e 


BS cwstseteee texsemten 


Freshman Cae 00025 
Leak Mounting 
Freshman Resistance Leak 
Safe-T Handle 


The only Resistance Leak using no carbon, graphite 
or lamp black. Guaranteed to remain permanently 
constant. 


Furnished in any value of Resist- 
ance from '4 Megohm up. 


FRESHMAN NOISLESS 


TESTED MICA CON- 
DENSER and 
LEAK MOUNTING 


Freshman Condense r is so designed that con 
stant equal pressure is exerted over the entire area 
of the condenser plates and the mounting is part of 
he co ndenser itself, which makes this new product 
ae = y True and Perfect Leak Mounting on the 
market. 


30c. 


he 


Combination Condenser 
.00025 and Leak Mounting.. 40c 
At your dA, alers’ 


nd you will be 


-otherwise send purchase price 
supplied without further charge. 


Also ask your dealer for our free diagrams of tke 
Neutrodyne, Kaufman, and Flewelling Circuits. 


(has . Freshman (Inc. 
Radiol Gondenser ucts 


106 SEVENTH Ave. New York 


| pleasure at all times 


dyed-in-the-wool amateur would refuse to} jp epaaninnplenpeiapealonegilnegl 


spread the “gospel of radio” if approached | 
in the manner of real good fellowship. 
Try this Mr. Foster and you will always 
find the glad hand and a smile. Rapio 
News for me first, last and all the time 

A. L. Gruss, Edgemont, S. D. 


IN ANSWER TO MR. FOSTER 
Editor, Rapio News: 

Referring to Mr. Foster's letter 
September issue I cannot agree with the 
writer in his first grievance. I have found 
the Radio amateur in the majority of cases 
very courteous and willing to give 
tance. I have had quite a bit of experi- 
ence in the Radio game, both installing and 
building Radio Sets, and it gives me real 
to help any of the 
boys who manifest an interest in Radio. 
However, I fully agree with Mr. Foster in 
regard to the Radio dealer, especially the 
jobber or wholesale dealer as I buy only 
from them and I have had a varigated ex- 
perience with this bunch and I have yet to 
fnd one whe is on the square until he is 
forced to it and what I mean by this applies | 
to some of the very best (so-called) and 
reliable dealers in the country. One dealer 
in particular I was forced to place an 
account against him in the hands of an 
attorney for collection before I could get 
my money back for goods that was returned 
to him on account of it not being what J | 
had ordered. The game seems to be to 
unload something on you that you don't 
want or cannot use regardless of the trouble 
that it may cause you and these boys are 
not entirely without ignorance. It is appall- | 
ing how little some of them know about 
radio material and in fact anything else 
that pertains to business. On one occasior 
I was forced to return a bunch of dials 
(four times) trying to get 3/16” shait| 
holes and had to give it up. These dealers | 
are a detriment to the Radio public and 
the sooner such people can be eliminated 
the better it will be for all concerned 
They seem to have only one idea, to skin 
you good and hard and let you go and look 
for another sucker. What we need ar¢ 
reliable dealers and a standard line of 
goods and competent advice to purchasers 
who desire it. The Radio enthusiast who 
starts out now is up against a proposition 
if he is not versed in what he needs and 
then he will have a hard time getting what 
he wants. 


in your 


assis- 


T. Erurince, Glenmora, La. 


| FROM A DEALER AND AMATEUR | 


Editor, Rapio News: 


After reading about five miles of gosh 


| darned argument in Rapio News I feel 
that the amateurs. broadcast listeners, and 
manufacturers, and dealers seem to be on 


| the 


| dealer. 


“war path” rather than intending to be 
iriends. 

I myself am an amateur, and also a 
Personally I have a mighty hard 
job agreeing with them all, in fact I don’t. 

Realizing that there are at least a hun- 
dred BCL’s to every ham, the latter would 


have a sweet time explaining all the littl 


details in radio to a BCL who wants to 
become a “radio expert” in five or ten 
minutes, and condemns every publication 


(the BCL’s) aren’t willing to 
Radio 


because they 
take a little time to learn the few 
characters:used in diagrams. Furthermore 
they want all for nothing. What they get 
they either keep or brag about. “Two bits” 
seems an awful lot to pay for a book 
containing about ten dollars worth of in- 
formation, yet they prefer taking up sev- 
eral dollars worth of some kind hearted 
authorities time, and are very willing to 
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PATENT APPLIED FOR 


The 

ipinal 
Wave 
Filter 


Stops Interference / 


Eliminates interfering stations. Improves the selectivity of 
the set. Eliminates local broadcasting. Selects between con- 
flicting stations. Simplifies tuning. Often increases signal 
strength. Reduces howling and squealing. 


Or 


The WAVE TRAP is mounted on a Formica panel in a 
beautiful mahcgany finished cabinet 6x5x6, and is a high 
grade instrument throughout enhancing the appearance of 
the most expensive sets. 


25, SOUTH WATER, ST, 
CHICAGO 
ee Fd Pd ed =e =e xe eh 


CHARGES 
PREPAID 


RADI O LOG | 


A 
GREAT 
“. INTEREST 
WILL 
BE 


\ 


IMPORTANT 
MATTERS BROADCASTED 


This book is printed on a quality Bond paper, In- 
dexed and arranged to record all details. It has a 
flexible, embossed binding, and its general design 
is such that will cause it to become a very important 
addition to your set. 
Club Seerctaries Write 
for Quantity Prices. 


RADIO PRINT 


216 CIRCULAR ST. TIFFIN, OHIO 


50 Cents Postpaid. 
No Stamps Please 


uild Your (Jug 


HAZELTIN NE 


FREED - EISEMANN 


| 
Licensed Essential Parts 


Complete wiring dia- 
gram, instructions, etc. 
sent in special container with 


patented essential parts. Three 
NEUTROFORMER COILS 


mounted on variable fips hme———siies 
densers,and 
DOUBLE NEUTRODON (as illustrated) sent for 
$24.00. Askyour dealer to show you these parts, 
as well as complete assembled five-tube Neutro- 
dyneSetinmahogany cabinet, ModelNR-5, $1506. 
Or send 25c for Neutrodyne Constructor, 
which shows “‘How to Make the Neutrodyne” 
F 2EED-EISEMANN RADIO CORPORATION 
Dept. E 
255 Fourth Avenue 
Licensed by I. R. M. Inc. 


New York 
Under Hazeltine Patents 
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ORMICA 


s used in the new 


PREED-EISEMANN 
N R Neutrodyne ‘Recetver 


HE panels of the new Freed-Eisemann Neutrodyne Receiver are 
Formica. This is natural because Freed-Eisemann have long been 
consistent users of Formica in all their past radio products. 


It is the endorsement of leading radio concerns of this caliber from one 
end of the country to the other that makes Formica so staple, and desir- 
able a product for the radio dealer to handle. Amateurs know and want it. 


Formica panels may be had promptly in any desired size. It isn’t neces- 
sary to take a size that some one else wants to sell. 


THE FORMICA INSULATION COMPANY 
4618 Spring Grove Avenue, Cincinnati, Ohio 


Sales Offices 


50 Church St., New York, N. Y. 1210 Arch St., Philadelphia, Pa. 414 Finance Bldg., Cleveland, Ohio 
422 First Ave., Pittsburgh, Pa. 1819 Lyndale Ave., S. Minneapolis, Minn. 9 S. Clinton St., Chicago, III. 

1042 Granite Bldg., Rochester, N. Y. Sheldon Bldg., San Francisco, California 313 Title Bldg., Baltimore, Md. 
415 Ohio Bldg., Toledo, Ohio Whitney Central Bldg., New Orleans 47 King St., Toronto, Ontario 


*Reg. U. S. Pat. Off. 
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ORMICA 


Made from Anhydrous Redmanol Resins 
SHEETS TUBES RODS 


A NEW PATHE PRODUCT 
ys CURTANTENNA 
3 The Only Variable Loop 
A REVOLUTIONARY development in 


i radio aerials for indoor use. 


When fully opened is one of the largest 

and most efficient loops for broadcast re- 

- , ception. 

Showing Collapsibility and Portability of ni . ‘ teen 
Curtantenna Is instantly collapsible without kinking or 


tangling the wire. 
Ideal for sharp tuning—unsurpassed for 
distance — reduces static to a minimum. 
OO emai ee pmmgaaaas reese Particularly effective in large cities where 
CRIT ater emma | several stations are broadcasting at same 
time. Gives a degree of selectivity hither- 
to unobtainable, 


When closed is as portable as a walking 
stick. 


Comes with wall bracket and swivel or 
may be attached to any door in house. 


Positive in results—very attractive in 
Showing How Curtantenna Can Be appearance — easy to handle. 
ee a ee Size can be varied at will. 
Over 1500 miles have been covered by 


users of the CURTANTENNA. 


A quarter of a century of highly special- 
ized experience in the manufacture of 
scientific devices is behind the Curtan- 


On sale at leading radio stores. If your 
dealer has neglected to stock the Cur- 
tantenna, send remittance direct and 
shipment will be made, charges prepaid, 
immediately. 


Price 


Other Pathé products such as the fa- 
mous Pathé Loud Speaker, Pathé Dials 
and Pathé Variometers and Variocoup- 
lers have already established themselves 
as standards among users of the best 
radio material, 


Catalogue of Pathe radio products, together 
with a detailed wiring diagram of a loop re- 
Patent Pending . ceiving set which covered 1500 miles using a 
= ‘ . . CURTANTENNA, will be mailed on re 
Showing Curtantenna Fully Extended in Conjunction ceipt of 4 cents postage. Address Dept. 218. 

with Set and Pathe Loud Speaker 


PATHE PHONOGRAPH & RADIO CORPORATION 
20 GRAND AVE., BROOKLYN, N. Y. 


TO THE RADIO DEALER. 


Let us explain how you can make the sale of our publica- 
tions a worth while, well paying part of your business. Every 
one that enters your store is a prospective buyer of RADIO 
News. RADIO NEWS will sell with little effort on your part. 


You may sell our publications on a single copy basis with 
a fine margin of profit or on a subscription basis with a gener- 
ous commission allowance. 


Write now and prepare for the Fall and Winter trade. 


EXPERIMENTER PUBLISHING CO., 
53 Park Place, New York. 


Ewes 
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“cuss” the latter if they do not know enough 
to understand him. When they forget their 
idea of “getting something for nothing” 
there will be better feeling all around. 

Then many oi the amateurs are too boast- 
ful and try to use technical language that 
is above them in order that they can “byll- 
doze” the novice. Many other of these 
“courteous” hams take delight in unloading 
their failures on some unsuspecting novice 
in a way to make a little on the side if 
possible. Is this the right spirit? 

The dealers, I'll admit, all have enough 
faults, too many to say much about, but, 
we also have a “helluva” time answering all 
the public’s demands. People in general 
want radio apparatus for nothing, want it 
fully guaranteed to do a lot of things that 
no one with half human intelligence would 
expect, along with more service than they 
could get in any other line. With all this, 
we amateurs and dealers are trying to do 
the best we can, and rest assured that we 
are not becoming millionaires. 

GILBERT Rosin, 
Gen'l Mgr. Robin Radio Shops, 
AN OPPORTUNITY 
Editor, Rapio News: 

Here I am again. I thought that I had 
finished writing letters to you but after 
reading Mr. Jesse Marsten’s article in the 
September issue I decided to pop off again. 
Personally [ thought his ideas were very 
good but I believe it will take a little 
time before his methods can be brought 
about. 

I am boosting the amateurs and have a 
little idea. Instead of letting some company 
install and repair equipment and as there 
are no such companies that I know of, 
why shouldn’t some amateur start such 
a practice? I installed several sets last 
spring and had good success with them. 
Why shouldn’t other amateurs do the same? 
People are willing to pay for repairs and 
installations and they pay well. I believe 
if some of these “bugs” would start up 
service like that it would help clear up this 
misunderstanding between the amateurs and 
the BCL’s. The BCL’s would soon learn 
that the amateur is his best friend and not 
his enemy. My big point is to educate the 
BCL into the mystery of his set. By repair 
service is one means of doing this. When 
a man buys a set, nine times out of ten he 
receives no instructions about the operation 
of it. By that I mean the tuning and the 
like. Here is the chance for the amateur 
to close the breach between the two classes 
of radio bugs. If you think it worth while 
you might publish this and maybe someone 
would answer me on this subject. Await- 
ing further questions and issues of tne 
Rapio News, I remain. 

J. A. WEINGARTNER, Jr. 
Box 701, U. of Ky., 
Lexington, Ky. 


WORD FROM A HAM 
Editor, Ravio News: 

You know something about Radio and 
all its parts. Since you must can you 
honestly say that Radio is going forward 
the way you would like it to? 

I started when Radio consisted of but 
code. Today it is a different matter. The 
stores handling Radio supplies are sure 
going downhill—also how many people use 
the new hook-ups published? Not very 
many, they seem to like to use old ones 
like the Ultra-Audion with a “newfangled” 
name stuck on to it and then come over to 
some poor “Ham” and bawl him out all on 
account of the said BCL’s receiver being on 
the blink (honestly I have had people come 
over to my house after hearing some Navy 
station and blame me for ruining their set). 
Well anyway the fellow who says that 
Amateurs will not help him with his set 1s 
all wrong or else he has done something to 
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Banish Interference—Get 
It’s Easy, When You Know How 


The amazing story of Bob Carter, a radio amateur, 
who became an authority and surprised his friends 


By Frank W. Daily 


eww zoAL in blazes was the matter 
with the darned thing any- 
way? I was mad clean through. 
I’d been fiddling with my new 
set for hours and all I was 
getting was a weak little cho- 
rus of six stations and a lot 
of howls and squawks. I was 
trying for DX and could not 
eliminate the interference. 
Harry Brant was there offering 
his usual line of stupid sugges- 
& tions which only made me 
angrier. “Don’t stand there 
looking at me!” I bawled. 
“Why don’t you do something? Why 
don’t you tell me what’s wrong with the 
thing?” 

Harry shrugged his shoulders helplessly. 
“Sorry, old man, I don’t know enough 
about Radio—you’d better ask Bob Car- 
ter, he’s the authority around here these 
days.” 
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“Bob Carter!” I shouted in derision. “What 
are you trying to do—kid me? Since when has 
Bob Carter become a rival of Major Armstrong? 
Bob Carter! That’s a hot one. Say—three weeks 
ago that boob asked me if a microfarad was a dis- 
ease germ.” 

“Tust the same, Bob is an expert!” said Harry 
defiantly. 

“Huh!—you’ve got to show me,” T_ sneered. 
“Why don’t you phone this nine-day-wonder to 
come over here and see what he can do with 
this set?” 

“All right, I will,” said Harry. 

Fortunately, my sense of humor came to the 
rescue just then and I was able to laugh at the 
picture of utter helplessness I would soon be 
enjoying when poor old Bob Carer started “‘fix- 
ing” this receiver. 

Bob answered Harry’s call and said he’d be right 
over. “—Always glad to be of service.” Stupid 
egotist! 

“What's the trouble?” asked Bob, on his arrival 
a few minutes later. 

“Nothing much.” TIT replied non-committally—I 
didnt want him to have any clues. 

“Dandy set!” he commented, surveying my out- 
fit—and I had to admit he sure handled the 
thing like a seasoned amateur. ‘“‘There’s noth- 
ing wrong with it,,”’ he said, after a moment, 
“except—” 

With the ease and confidence of an experienced 
: asthe 
engineer he made some minor adjustment inside 

the cabinet. 
“Except this!” 
To my astonishment WEAF suddenly burst out I 


THE RADIO GUILD, Inc., 


Please rush 
Kenneth Harkness. 


by the same author as a special inducement. 
him only $1.50 plus a few cents postage. 


DEM cin a 586 55:46 anos Renee 


with knife-edge clearness and freedom from in- 
terruption. 


“Why Bob—" I gasped. I couldn't conceal my 


admiration. “Gee! You're great! Where did 
you—? How—? Say—am I crazy or some- 
thing?” 


Bob chuckled—he knew what I was thinking. 
“Pshaw! There’s nothing to it.” He protested 
modestly. “Either of you fellows could do it 
in half the time it took me. Just think—I can 
make the dandiest receivers now, and _ trouble- 
shooting? Easy as falling off a log! But really 
—there’s no credit due me at all. It’s easy when 
you learn Radio the way I did.” 


I was quite prepared to helieve the moon was 
made of hard-rubber by this time. “Of course 
we aren't a bit anxious to know how you did 
b+ 4°? 


it I said ironically. 


“There’s nothing much to tell,” said Bob. ‘You 
remember I didn’t know a thing about Radio, 
but I was anxious to learn. Still, I didn’t feel 
like wading through miles of mathematics and 
verbosity to reach my goal. One day—reading 
a radio magazine—I happened to glance at the 
ad of the Radio Guild and saw that Kenneth 
Harkness had written a new kind of home-study 
book on advanced Radio. a book that assumed 
you hadn't the slightest knowledge of Radio yet 
which dealt with the most advanced phases of 
the subject. This was exactly what I had been 
waiting for. I mailed the coupon and they shot 
me the book by return mail. 

“Well sir! That very first night I felt myself 
growing in knowledge—it was wonderful; There 
was no exhausting fight for understanding be- 
cause everything was delightfully clear. Each 


subject was taken up so smoothly I clean forgot 
I was studying something that had been consid- 


ered ponderously scientific. Why— within the 
first week I was building my own receiver and 
you ought to see it Huh! It looks better than 
most commercial receivers and results, O Boy! 
Clear across the continent, and stations on almost 
the same wave-lengths can be tuned apart. 


T couldn’t get the Radio Guild’s address from 
Bob quick enough. I even used a special-delivery 
stamp on my letter to the Guild. They rushed 
me my copy of this astounding book by return 
mail and eagerly I commenced reading. It was 
called ‘“‘Radio Frequency Amplification” and if 
was surprised at the knowledge Bob Carter 


256 West 34th Street, New York, N. Y¥. 


me my copy of the new book “Radio Frequency Amplification” by 
I understand you will send me ‘“‘Super-Regenerative Receivers 
When the postman arrives I will pay 


(Outside U. S. $1.75 cash with order). 
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istance! 


had gained, IT. was even more dumbfounded at my 


own success. I tell you there wasn’t a question 
on Radio I couldn't answer instantly and with 
perfect confidence. I was absolutely sure of my- 
self. And as for building sets—well, I've just 
taken another order for a six-tube receiver. I 
shall make over a hundred dollars out cf it. Is 
that reason enough for enthusiasm? 

Now the above is a true story. Just think ~ 
Bob Carter was below average—yet, he beca Ye 
a real authority. If he could achieve such won- 
derful results in such a surprisingly short time, 
and with such ease—think what YOU could do! 
Yes—you can do better than Bob Carter. It 
doesn’t make a jot of difference whether you've 
been a radio bug for years or whether you're 
an absolute beginner. In his new book ‘Radio 
Frequency Amplification” Kenneth Harkness will 
lead you step by step from the elementary prin- 
ciples to the most advanced aspects of modern 
radio reception. Just a few minutes a day with 
this book and you will be the authority among 
your friends. There won't be a thing that'll stump 
you—not a question you can’t answer. 


With the aid of this book you will know how 
to construct the most up-to-date receivers—su- 
perior to any of the commercial sets made today. 
The assembly and wiring of several different 
types are explained throughly and illustrated by 
scores and scores of diagrams, drawings and action 
photographs. Could anything be simpler? Yet 
remember—you will be taught the most advanced 
and modern developments, you will be told pro- 
fessional engineering secrets of manufacture never 
before revealed to the amateur radio constructor. 


SPECIAL LOW-PRICE QUICK ACTION 
OFFER 


“Radio Frequency Amplification” with its hand- 
some red binding, its eight meaty lessons on 
theory and seven closely knit lessons on inten- 
sive practice has met with an _ instantaneous, 
smashing demand! So we cannot urge you too 
strongly to send for your copy today before the 
edition runs out. To induce quick action on 
your part, the senders of the first five hundred 
coupons will receive this wonderful new book 
AND “Super-Regenerative Receivers” by the same 
author—both books for the astonishingly low price 
of only $1.50! 


SEND NO MONEY 
Simply fill in and mail the coupon below—when 


the books arrive pay the postman only $1.50 plus 
a few cents postage, 


IS FOR YOU 
MAIL IT NOW 


——s - 
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with bakelite 
shellsandcaps 


ICHLY beautiful—won- 
derfully sensitive— 
highest quality throughout 


No. 172 
3200 Ohms 


Y $ 00 —are these new No. 172 

)) — FROST-FONES with gen- p 
uine maroon bakelite shells ) 
y (Genuine Bakelite} and caps. They embody new 

} principles of construction, 

Ni eliminating lead wires. Have 

2 moulded-in terminal block. 

i Shells and caps are highly 

ih polished. Easily the most 

2 beautiful and finest head-fone 

f on the market. 

Va é 
6) 

FROST-RADIO } 
\) now includes the new No. 172 

2 bakelite FROST-FONES, i) 
the new Nos. 161 and 171 

aluminum shell FROST-. 2 


FONESand FROST-RADIO Tube 
Sockets, Rheostats, Potentiometers, 
Switches and Dials, all of highest 
quality yet priced right because of 

tremendous production. i 


“f Order Them From Your Dealer Today 


Your dealer handles FROST-RADIO and can supply you with these ) 
new items. Call and see them today, ordering the parts needed for your 
set. The FROST-RADIO guarantee is your protection. 


\ 
3 
HERBERT H.FROST inc 


154 WEST LAKE STREET, CHICAGO, ILLINOIS. 


30 Church Street, New York 


Makers of the famous 
Frost-Fones 


DUCK’S 
Big 256 Page No. 16 Radio 
catatos YO 16 Catalog mailed for 25c. in coin. 
ov The largest radio catalog pub- 
: lished. Special prices on many 
The Wiliam B INCSOME radio items. Prompt service, or 
= money refunded. Ever since the 
pe lal year 1909 Duck’s catalog has al- 
ways occupied the foremost posi- 

tion among radio catalogs. 
All radio books in catalog, ex- 
cept book on page 62 of our own 
Publication, at half price,—actu- 
ally less than jobber’s cost. 


Mice Ran “type tvansformet HEAD.\PHONE 


12.00; Jr. Loose Coupler $4.00; 
8 ft. lengths highest grade spaghetti, 18c. 


NOTE.—Our new te and internal changes give us Cc US H i Oo A 


admirable facilities to serve you promptly. 
THE WILLIAM B. DUCK CO. 123 WEST MADISON ST, 
Cc 


Dept. 3, 711-12 ADAMS ST., TOLEDO, OHIO HICAGO 
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antagonize the “Ham.” One can hardly 
blame fellows for refusing to help a BCL 
when the BCL has gone around the 
neighborhood calling him names or trying 
to cut down his aerial. What I have stated 
above are facts. 

On the other hand I have worked hours, 
when a fellow has treated me decently, help- 
ing him hook up his set or erect an antenna, 
Many have asked me what to buy and | 
helped them to the best of my knowledge 
and I know that many other amateurs have 
done the same. And the ones who helped 
are not bothered with amateur interference 
and still they hear “DX.” I am not trying 
to boast but any one with the beginning 
of a brain surely ought to learn in nine 
years what a fair set consists of. 

The whole trouble seems to lie with the 
dealer who sells sets to make money at 
the same time and does not think of re- 
sales and in the city which I live in, there 
are many such dealers who take advan- 
tage of people who know nothing or at 
the most, very little of Radio. 

Every time that I pass such a store I see 
red and I had to get this off before I did 
something rash but surely the public will 
awaken and then— we 

Best 73’s, 


SABF, 


It’s Great to Be One 
of ’Em 
(Continued from page 527) 


Mr. Commagere’s early attempts at radio 
are clearly depicted in the historical photo- 
graph which also include his honorable coun- 
tenance—being at that time but 12 years of 
age. Mr. Commagere is today in charge of the 
largest wireless plant owned and operated 
by the United Fruit Company. 

I could go on citing amateurs who have 
gone right ahead climbing the ladder of suc- 
cess because of their devotion to the art, 
but space will not even permit me to make 
mention, of only a few of those who reside in 
my immediate vicinity. 

The radio field is expanding rapidly and 
room is being made every day for new men. 
This is the great opportunity which lies 
ahead of the Radio Amateur. He knows 
that the field is a large one and that it is 
growing, growing, growing, and that if he 
properly applies himself and studies, he can 
make his way t> the laboratory bench, the 
ships, high power radio centrals, or most 
anything he makes up his mind he wants. 

The Amateur of today must necessarily 
be of assistance to those who are entering 
the radio game primarily for the intercep- 
tion of broadcast music, news, etc, etc. In 
the earlier years, before it was possible to 
commercialize the radiophone, radio was left 
to the amateur and was looked upon by 
many as a “mystical agent” of some unknown 
force. Of course an amateur was consid- 
ered a young Edison, and most of them were. 
for much was done by amateurs to advance 
radio to its present state. 

The amateur of today begins his radio 
career on an entirely different basis—he can 
install both receiving and transmitting ap- 
paratus capable of communicating thousands 
of miles at a reasonable expenditure of 
both money and energy. There are numert- 
ous good books and magazines treating ex- 
clusively the subject of radio and it requires 
but a very short period of study in order to 
fully understand the fundamentals. How- 
ever, in order to master the subject, years 
of study and practice are essential. 

His debut in the Commercial field is get- 
erally marked by a position aboard ship as 
assistant operator where he has an oppor- 
tunity to grasp some of the knowledge of 
his Chief. 


ws 
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: On a railroad, mechanical 

perfection in a switch ts a 

a matter of life and death. 

: In a radio circuit the safe 

passage of electricity 1s 
equally dependent upon 

the quality of the switches. 
Nothing will kill a weak 

io signal quickerthan a faulty 

~ switch. 

= Mar-Co Switches can be 

d § 

| depended upon to safely 

| direct electrical energy 

without loss in transit. 

| j 

. Your dealer sells them. 

. MARTIN-COPELAND CO. 

: PROVIDENCE, R. I., U.S. A. 

Branches: New York, eta, San Francisco 

|MAR-CO 

: RADIO. 

i PRODUCTS 


583 


Panel Pull Switch 
for Filament 
Battery 90c 


Panel Double Pole 
Double Throw Switches 
A and B Battery $1.25 


Panel Inductance Switches 
5 to 19 Point 
Lock Action $1.00 to $2.00 


Knife Switches 
60c to $1.50 


American Bea uty 


Electric - 
Soldering 


Iron 


Best Iron 
Made 


For Soldering all connections, parts, 
etc. Ready for use by attaching to 
any electric light socket. The cost 
of operation is insignificant. 


Many thousands in use by ama- 
teurs, engineers, manufacturers, tel- 
ephone companies and many others. 


For radio, telephone and all 
light work our latest Model 
No. 3138 is ideal; also two 
larger sizes for doing heavier 
work. 


For twenty-eight years our name and trade 
mark have been a guarantee of quality 
and dependability. 


AMERICAN ELECTRICAL HEATER COMPANY 


DETROIT, U:S:A->. 
Oldest and largest exclusive makers. Established 1894 


BROWNLIE’S CRYSTAL Rainbow Multi-Plug & Cable 
A Natural Mineral Detector for Reflex : ¢ 


or Crystal Sets. Sensitive over 


the Entire Surface. a4 

Indorsed and Used by Leading Manufacturers a 
of Radio Apparatus. Put this type on your new Put this type on seven 
No Fishing for Contacts. All Points Work. eet 3 as See anaes De DEMINE Porte of your pres- 
. Nothing Like It mounted anywhere with cord ent set. With cord and 


and plug $4.00 Type P.M. plug $5.00 Type B.P. 


, Put your Batteries 


Stands Up Under Severe Plate Voltage 


MOUNTED AND on shelf in basement 
and run this 8 ft. 
GUARANTEED « cable through floor 
This is the Best Crystal ever Produced in our to set. 

14 Years of Crystal Making 5A and B. Battery wires in cable. Antenna oooh age 

< : a sf _G nteed no - 

Order from Your Dealer or Sent Direct. deny porte ok a byall Jobbers and Dealers sce 
ROLAND BROWNLIE, Manuf’r Pilly covered By patents applied for, ° Manufactured by 
22-24 Saunders Street Medford, Mass. 608 S. Canal St. Chieago, tl. 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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Aboard ship there is a lot of time to 
study and that time should be made to ac. 
count for itself. A correspondence course in 
Electrical Engineering or any other subject 
can easily be taken care of. Sooner or 
later he is transferred to a land station, 
either coastal or high power (trans-oceanic) 
and from that position has the opportunity 
of working himself to the head of the en- 
tire organization. Too many prefer to re- 
main aboard ship for a greater portion of 
their lives, not realizing in a broad way just 
what this field offers them in the way of a 
better livelihood. 

There are, of course, numerous amateurs 
who make Radio their hobby ; many of these 
are very serious about it and while engaged 
in other fields have fairly well mastered the 
subject. Likewise, we have a great num- 
ber of broadcast listeners who will event. 
ually join our great rank of amateurs; 
probably on the same basis, with no desire 
to become actively engaged in the commer- 
cial field. 

The amateur who is vitally interested in 
popularizing AMATEUR RADIO is going 
to do everything in his power to sell his 
idea of fairness to the Broadcast Listeners 
and not antagonize or criticize them. In 
numbers, they fairly well push us off the 
map, and that is something to think about. 
Let all of us make up our minds to pitch 
in and assist as much as possible, our new 
friends, the BCL’s. This can be accom- 
plished in numerous ways. 

1. By keeping our transmitters quiet be- 
tween the hours of 8 and 10:30 P.M. 

2. Answering, in a courteous way, all 


their seemingly foolish questions. 


3. Investigate, if called upon, trouble in 


| their receiving equipments. 


4. Improve our transmitters so that they 
do not interfere after the clock has struck 
10:30 P.M. and it is permissible to trans- 
mit. 

5. Invite the BCL to our club meet- 
ings so that he can get better acquainted with 
your aims. 

6. If you think his trouble is due to his 
inability to tune, give him a few lessons in 
tuning. 


————e 
New Radio Patents 


(Continued from page 561) 
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same time transformed and amplified. The changes 
in the intensity of this alternating current may 
then be observed by well known means, such as 
an ordinary telephone. The sound of the local 
alternating current source may then be heard cor- 
responding to the signal received. 

In accordance with the present invention, a 


2 é 10 
yh ne 
—w 


particularly advantageous arrangement consists 19 
that the cathode relay is a tube having two anodes 
and two amplifying grids, whereby one grid 
is operated by the incoming sigh frequency, am 
the other by the alternating current. . 

The drawing represents an exemplification of 
such an arrangement. 
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Broadcasting Experts Agree 


These 51 Broadcasting 
Stations Use Them 


Talk to the radio engineers in the 51 broadcasting stations 
listed at the right—-if you want to know why Willard 
Rechargeable B Batteries will improve your receiving set. 


They use them to make their broadcasting more clear 
and distinct — and you will get the same results by using 
them with your set. 


They cut out noises due to electrical leakage, internal 
action or too low voltage. 


They hold their voltage for months without recharging 
and can be kept right up to full efficiency. 


They reduce expense because they don’t have to be 
replaced — just recharged at long intervals. 


Always brand new and ready for use — Because 
they are shipped fully charged and bone dry. Don’t de- 
teriorate in stock. Ready for service instantly. 


Willard A and B Rechargeable Radio Batteries are sold 
by Willard Service Stations and Radio Dealers everywhere. 


Ask your dealer for the free book, “‘Better Results from 
Radio,” or write to Willard Storage Battery Co., Cleveland, O. 


A 


Good A Batteries are as 
important as good B Bat- 
teries. There are several 
types of Willard A Bat- 

teries at a range of prices, 

including the Willard All- 

Rubber A Battery, with 
tubber case and Threaded 
Rubber Insulation. Five 
sizes, 20 to 125a.h 


WJAX and WHK 

Cleveland, O. 
WWJ and WCX 

Detroit, Mich. 
WDAF and WHD 

Kansas City, Mo. 
KSD 

St. Louis, Mo. 
WSB and WGM 

Atlanta, Ga. 
WBAP 

Ft. Worth, Texas 
WDAO and WFAA 

Dallas, Texas 
WAAW, WOAW, and 
WIAK 

Omaha, Nebr. 
WEV and WCAK 

Houston, Texas 
WCAG 

New Orleans, La. 
woc 

Davenport, Ia. 
WHA 

Madison, Wisc. 
WGF 

Des Moines, Ia. 
WBAH 

Minneapolis, Minn. 


WjAR, WTAG, and 
WEAN 
Providence, R, I, 


WDAE and WMAQ 

Tampa, Florida 
WDAP 

Chicago, Ill. 
KLZ & AA-3 

Denver, Colo. 
WJH and WCAP 

Washington, D. C. 
wwli 

Dearborn, Mich. 
WHAM and WABA 

Rochester, N. Y. 
WDAL 

Jacksonville, Fla. 
WQAM 

Miami, Fla. 
WMC 

Memphis, Tenn. 
WOAI 

San Antonio, Texas 
KZN & KDYL 

Salt Lake City, Utah 


KFCK 
Colo. Springs, Colo. 
WSY 


Birmingham, Ala. 
WLW and WSAI 

Cincinnati, Ohio 
KGW 

Portland, Ore. 
WNAR 

Butler, Mo. 
KFI 

Los Angeles, Calif. 

FCA 

Toronto, Ont. 

GAR 


Shreveport, La. 


B 


Willard Rechargeable B 
Batteries are made in 24 
volt or 48 volt units, each 


type 


in two capacities, 


2500 and 4500 m.a.h. 


Glass jars enable you to 


* see the condition of your 


battery at all times and 


le 


help prevent 
ak 


electrical 
age. 


Your “A” Battery 


HIS thing of having your acid battery stuck under a table and 
hooking onto it a portable charger when poor reception warns you 
that it is time to do so, is all wrong. 
If Radio means anything in your home and social life, it is worth at- 
tending to properly—in an orderly manner. 
Your A battery should be permanently installed in basement or 
closet, and a 


Leich Non-Tune Rectifier 
Connected to it Properly 


Then every night, just as regularly as you 
lock doors and windows, fix the furnace or wind 
your watch, you should push the switch that 


starts the Rectifier on its job of recharging 
the battery. 

Its rate of charge (2 amperes) and its non- 
tune self-protecting features prevent any re- 
verse discharge of battery, should current be 
interrupted. 

Then, when you arise in the morning, dis 
connecting the Rectifier will become just as 
much a matter of habit as dressing, shaving, or 
hunting up the morning paper. 


A battery thus systematically recharged will . 
1 ae : -¢ : _ No. 16 Non-Tune Radio 
jast ionger, and give you more uniformly em Rectifier, Price $19.00 


cient service. 


HEADPHONE PLUG 


L’-Radio Two Phone 
Series Plug No. 6! 


—r" 


Price $1.00 


Send for the 
Rectifier and 
Radio Bulletin 101-F 


LEICH ELECTRIC CO 


GENOA, ILL. 


The Right Way to keep 


fully charged 


LOUD SPEAKING CRYSTAL SET [RADIO GABINETS 


At Last Made to Order. Write for prices. 


You can add a loud speaker 
to any crystal set by using the 
STEINMETZ Amplifier cost- 
ing only $8.50. Guaranteed 
to operate on any kind of crys- 
tal set regardless of what type 
it is, or we will refund your 
money. 

Py using your crystal set with 
this amplifier music is brought 
in as clear as a bell and can 
ve heard all over the room 
Amplifier uses dry cell tube 
Write for our complete cata- 
log and also information on a highly efficient detector and 
two-stage slammer at $22.50. 


STEINMETZ WIRELESS MFG. CO. ° . 
Manufacturers and Engineers YOUNG MFG. CO., Beloit, Wis. 


5705 Penn Ave. Pittsburgh, Pa. 
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ith relay having two anodes 2, 3 

two auxiliary anodes (amplifying grids) 4 
6 isa glowing cathode, which is heated 
battery 7. 8 is a battery provided be. 


tween anode 2 and cathode 6, whereas the bat- 
tery 9 is provided between cathode 6 and 

Preferably, the voltage of battery 9 is 
than that of battery 8. By means of coi 
connected with coil 11 and antenna 12, the re. 
ceived high frequency oscillations may be con. 
ducted and the tube 1, whereby the resistance 
for path 6, 5 and 3, will be increased. The elec 
trons flowing towards anode 3 are partially re. 
flected and find a lower resistance in the “path 
6, 4,2. At 4 these electrons or ions are affected 
by the local alternating current of audible fre. 
quency which flows from machine 14. th: 
ransformer 13, and the amplification is effected 

1 well known manner. In view of the fact 
itions result in a flow of electrons, 
signals may be heard in telephone 
1 have always the tone of the auxiliary 
frequency of the machine 14. Obviously, it is not 
necessary directly to connect the telephone 15 
with the line, but the connection may be effected 
also through a transformer. 

‘he continuous tone provided by machine 14 
which under certain circumstances may interfere 
with the intelligibility of the signals, may he 
eliminated by means of well known compensating 


connections, 


APPARATUS FOR ‘THE RECEIPT OF WIRE. 
LESS IMPULSES 
(Patent No. 1,456,867. Issued to Frank Conrad 
of Pittsburgh, Pa., May 29, 1923.) 

This invention relates to apparatus for the 
receipt of wireless impulses and it has for its 
object to provide apparatus of the character des- 
ignated that shall enable one to distantly con- 
trol relays or other forms of electrical apparatus 
by means of wireless impulses and, at the same 
time, to substantially prevent the operation of 
such apparatus by other than the impulses in- 
tended therefor. 

Fig. 1 of the accompanying drawing is a dia- 
grammatic view of a system embodying the in- 
vention, being shown for the wireless control of 
a_ distant relay Fig. 2 is a diagrammatic view 
of a modified form of relay that may be used i 
the system of Fig. 1. 

It is frequen tly desirable to control apparatus 
at a distance by wireless impulses, as, for ex- 
umple, in the wireless control of torpedoes. In 


p \ 
oY 
gi lui 


the past, difficulty has been encountered in ob- 
taining a clear and distinct receipt of the trans 
mitted impulses, particularly under adverse cir- 
cumstances, as where hostile forces are filling 
the ether ‘with impulses of various wave-lengthis 
and group frequencies for the specific purpose 
of preventing the wireless con trol of torpedoes and 
similar apparatus. 

Very effective control of relays or similar 
apparatus may be secured by providing a_hot- 
cathode tube in the electrical connection to the 
relay to be controlled and by continuously supply- 
ing to said tube an electromotive force slightly 
wi te its critical voltage. The incoming im- 

ulses are then superimposed upon the electromo- 
tive force in the form of transient voltage incre- 
ments, the resultant voltage being sufficient to pass. 
above the critical voltage of the tube. permitting 


the passage of relatively large amounts of cur- 


rent therethrough and to the relay to be con- 
trolled. 

With a system of this character, it will be ob 
vious that there is a tendency to pass a small 
amount of current through the relay at all times 
but by shunting the relay with an auxiliary source 
of electromotive force, the potential conditions 
of the circuit may be so adjusted that no current 
flow whatsoever takes place through the relay ex- 
cept when impulses are being received upon the 
antenna. 

In order to render an impulse-receiving system 
of this character highly selective, it is desirable 
to dynamically interlink the relay with the an- 
tenna through two local circuits, one of which is 
tuned to resonate to the radio frequency and the 
other of which is tuned -to resonate to the spark 
or group frequency. : 
Under these conditions, it is substantially im- 
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MAGNAVOX 
Products 


) VERY condition in the 
7 art of radio reproduc: 
tion is most successfully met 
by Magnavox apparatus. 


Reproducers 


f R2 with 18 inch horn 
$60.00 

R3 with 14 inch horn 
$35.00 


M1 with 14 inch horn; for 
dry battery sets . $35.00 


E Combination Sets 
Al-R consists of Magnavox 
Reproducer with 14 inch 


horn and l-stage Am: 
plifier . . . .$59.00 


A2-R same with 2-stage 


Amplifier . . $85.00 
Power Amplifiers 
Al-One-stage . . 27.50 


AC2-C-Two-stage 55.00 
AC-3-C’Threestage 75.00 
Radio users will be sent 


new 32-page Magnavox Rav 
dio Catalogue on request. 
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The new Magnavox Combina- 
tion Sets A2-R {2-stage} and 
ALR {1-stage]} insure the utmost 
in convenient, perfect home radio 
reproduction. 

A special device permits instant 
control of volume to suit the size 
of room, character of program, 
etc. 


all students. 


A Magnavox in the home means a liberal 
education and daily entertainment for old and 
young. 

For the requirements of those who own dry 
battery receiving sets, the new Magnavox 


Current Events by Magnavox Radio 


os an education comes to stand for growth, the schoolroom is ‘no longer 
the student’s world, but the world is the student’s schoolroom—and we are 


Reproducer M1 (semi-dynamic type) is su- 
preme in its class. Where storage battery sets 
are used, the new Magnavox Combination 
Sets (as illustrated) give the utmost in ap- 
pearance, adaptability and efficiency. 


MA 


Magnavox Products are for sale by Registered Magnavox Dealers Everywhere 


THE MAGNAVOX COMPANY, Oakland, Calif. 


New York Office, 370 Seventh Avenue 
Perkins Electric Co., Ltd., Canadian Distributors 


There is a Magnavox for every receiving set 


GNAVOX PRODUCTS 
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aignal from afar off, 
Bending bheg wend of willow, 
fae Dict Manito, the mighty, 

ie “Calls the tribes of men together. 


* cae'Pug Sone of Hiawarna, Leag fel. x 


IFTS FROM THE GREAT Spirit” said Iron Hawk, 
G the famous Sioux chief, of the Indians’ means of 
communication. The final perfection of this great 
gift to mankind is radio. The new science attains its 
ultimate in Mu-Rap Receivers. The Mu-Rap 
owner lives in close touch with a vast radius of 4300 
miles and more. Time is eliminated. Distance is only 
geographical. Reception conservatively guaranteed— 
7000 miles, using only a 2 foot loop aerial. 


WRITE FOR LITERATURE 


-Mu-Rap Laporatories,INc. 
801 FirtH Ave. Aspury Park, NEw JERSEY 


IT HAS HAPPENED TO ALL OF YOU IN A 
FRACTION OF A SECOND! 


WHEN the filament burns out, at least $5.00 goes with it to put 
the set in operation again. 


WHY not save nearly one-half the cost of a new tube by sending 
us your burned out or broken tube to be repaired? 


WE REPAIR EVERY TYPE of tungsten wire filament receiving 
tube. All our tubes are TESTED and GUARANTEED to function 
as well as when new. 


All tubes returned P.P., C.O.D. 


HARVARD RADIO LABORATORIES 
BOSTON P. O. BOX 1781 MASS. 


Radio News for November, 1923 


possible for the enemy to deflect the approaching 
torpedo by sending out impulses from his own 
station, as it is necessary not only that he em. 
ploy the same wave-length or radio frequency 
but that he simultaneously employ the same spark 
or group frequency and that the spark or group 
frequency impulses be substantially in synchron. 
ism with the impulses from the station controlling 
the torpedo. 


“What Uncle Sam Is Doing. 
for the Amateur 


(Continued from page 525) 


American Radio Relay League. Thus in the 
event of an emergency and in case of a 
disruption of the commercial communica- 
tion systems, the amateur stations would 
handle the traffic for both Government de- 
partments and private individuals between 
all parts of the United States by radio. 
While in this instance, the radio amateur 
would be helping the Government, it fur- 
ther indicates the unity of interests of the 
two forces and establishes the reality of the 
title of this article “What Uncle Same is 
Doing for the Amateur.” 


My Moduloscope 


(Continued from page 549) 


unummnn: 


lus 

Picture No. 5 has the secondary of a 
14-K.W. 5000-volt Thordarson transformer 
placed in series with the positive lead of the 
supply from the rectifier in additon to the 
2-mid. condenser. 

Picture No. 6 has the above, plus two 
more l-mfd. condensers on the other side 
of the choke in the supply from the recti- 
fier. 

Picture No. 7 shows result of taking pic- 
tures with not enough time exposure. 

As the light ring continues to close its 
dark gaps the modulation of the carrier 
wave is being modified to the point where it 
becomes D.C. current at the plate of the 
tube and pure D.C. C.W. in the antenna. 
This is a feature very much desired at this 
time under the new regulations governing 
wave-lengths and at so small an expense 
that it cannot be considered left out in the 
equipment of our amateur transmitters. 
Since its development I have found it pos- 
sible to connect the moduloscope directly 
to the antenna connection of the trans- 


220 Vv 


hectitver--+ 
fig, 48 


By Shunting First One, Then Two Large Capacity 
Condensers Across the High Tension Leads, the 
Effective Filteration of the A.C. is Increased. 
No Actual Breaks Are Apparent in the Modulo- 
scope Photos. 
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Re NOTTS 


RADAK R4 


Complete Regenerative Receiver 


Drop a B battery into SS acepal ‘Dry cell battery newly designed 
this compartment ae ~—— | to light tube~ A newly desig 
: i c snapsinplace 4d thoroughly 


tested circuit of 


connect 
antenna é ms 
superior capability, 


| —~__|_connect solid mahogany 


35 Ohm Rheostat 
telephones 5 
cabinet, genuine 


controls any style 

tube-dry cellor 

storage battery FE ; 
ee “ormica panel, re- 


markable Radak 


ie > 9 Vernier dials, all 


Fane: f Didkadak Vernier batteries inside the 
———— [ =. aaa cabinet with over- 


2. 2 
Licensed under Armstrong U. S. Patent 1,113,149 all size of but 6x 8 


PRICE $25.00 x 10 inches. 


Where else will you find these earmarks of quality in a set selling for $25.00? 
The new Radak “Governing Capacity” controls regeneration with surprising 
ease. Radak R4 is a self-contained set designed for use on dry cells and operat- 
ing over a range of wave-lengths of 225 to 550 meters. Wherever you are, or 
wherever you go, you can take this set with you. Merely slip in a flashlight 
battery, a small “B” battery and a 3-volt vacuum tube, connect to a wire hung 
out the window, thrown over the limb of a tree or even laid on the roof if no 
antenna is available, and programs from considerable and often surprising dis- 
tances may be received in a few minutes from the time you start. While easily 
carried to your summer home, camp, or on your vacation, the R4 is in no sense 
a portable or makeshift outfit, but its high quality of finish and workmanship 
will grace the most refined surroundings. 


R4 Set complete, as illustrated and described, 
without accessories ...............eeee00. eer 


A4 RADAK 2 STAGE AMPLIFIER 
EXACTLY MATCHES THE ABOVE SET..........$25.00 


From the R+ at $25.00 to the C64 five tube radio frequency set at $220.00 
THE BASIS OF RADAK SUPREMACY lies in the fact that Radak sets 
are an engineered entity not a mere assembly of parts. Complete bulletin of 
all models sent on request. 

Manufactured by 


CLAPP-EASTHAM COMPANY 


107 Matin Street, Campripce, Mass. 


New York, N. Y. Cleveland, Ohio San Francisco, Cal. 
395 Broadway Caxton Bldg. 709 Mission St. 


TO THE RADIO DEALER. 


Let us explain how you can make the sale of our publica- 
tions a worth while, well paying part of your business. Every 
one that enters your store is a prospective buyer of RADIO 
News. RADIO NEWS will sell with little effort on your part. 


You may sell our publications on a single copy basis with 
a fine margin of profit or on a subscription basis with a gen- 
erous commission allowance. 


Write now and prepare for the Fall and Winter trade. 


EXPERIMENTER PUBLISHING CO., 
53 Park Place, New York. 
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mitting set without disturbing the trans- 
mission going on at the time. 
MAKING THE MODULOSCOPE 

Procure a cardboard mailing tube, any 
diameter between 2”) 344” and 12” long, 
Wind this full with a single layer of No, 
24.B & S gauge and carefully boil the whole 
in new, clean paraffin to force out any mois- 
ture. Be careful not to raise the paraffin 
to such a temperature that it emits smoke, 
Let the tube cook and place on a wooden 
block base. Finish the top off with a half 
sphere of wood, which should be dry or 
boiled in wax. - Place a terminal at each 
end of the winding, connect 3” of No. 14 
wire to the top end and solder a 2” piece 
of No. 24 to the end of the No. 14 wire. 
Bend it into a short hook with a complete 
small circle at its end to prevent corona 
diseharge. Then take a piece of No. 24 
wire 5” long and bend into the shape of a 
figure “8” with a loop at its center which 
will fit over the No. 24 at the end of the 
No. i4 wire. Carefully balance the figure 
3” wire until you can spin it freely and 
have it come to rest at no given point. Con- 


yA 1000 ¥. 
“a \\ V Choke ‘ 
S 
S “es de i N 
YBa 8 
kecnitier- Pes 
119. 58 


My % woext 


ie wt 
hectitier-" ie) te ba a 
Fig. 68 


The Addition of a Choke as in Fig. 5B Improves 
the Filteration. With Two More Shunt Capacities 
on the Other Side of the Choke as in Fig. 6B a 
Pure Current is Obtained with No Visual Ripples 

or Irregularities. 


nect the lower terminal to the antenna ter- 
minal of your transmitter (you may have to 
retune the transmitter a trifle), press the 
key and take note of the carrier wave modu- 
lation. Aside from its evident usefulness as 


iti} 


The Result of a Mod- 

uloscope Photo Not 

Having Had Enough 
Time Exposure 


a moduloscope it will entertain you for 
hours at a time, particularly in the evening 
with the lights out, when it presents quite 
a spectacle. 

If the presentation of the article has been 
to your liking, I will write next about a way 
and means to make use of the moduloscope 
as a transmitter without the use of an out- 
door antenna. In the meantime, I will con- 
verse with a good many of you via the 
air and hope that Amateur Radio and its 
operators will continue to play the import- 
ant and useful part in the work they are at 
present performing. 


Radio News for November, 1923 


“Okeh!—its made 
by Gilfillan” 


The experienced radio fan needs no greater 
assurance of satisfactory service than the 
statement—‘“‘It’s a Gilfillan unit.” 


VARIOMETERS Check up on sets built of Gilfillan Radio 
Highest electrical efficiency. Made in 2 


sizes of moulded brown bakelite, split bronze Parts, and you ll find them giving the utmost 


bearings. R 675 —overall height — 43” 
Diameter of hemispherical shell 338”. Thick- 


* . 
ness over shell 354”. Weight 10 oz Wound satisfaction. 


for wave lengths approx. 150 to 500 meters. 
R 100—overall height 6%”. Diameter of 
hemispherical shell 5144”, Diameter of Rotor 
ball 4”. Weht. 1 Ib. 5 oz. Wound for 150 


to 700 ‘meters “approx. wave length receiving No matter what the part is, if it’s a Gilfillan 
| you’re getting the best—and at a very reas- 
onable price. 


You'll do well to inspect Gilfillan Radio 
Parts before making any selections. If your 
dealer does not handle Gilfillan, write for 
name of nearest dealer and descriptive parts 


“ UIOlMMOEW* 


~! 

‘ folder. 

S 

8 Every genuine Gilfillan Radio Part 
- carries this mark—it’s your SEAL 
cs aieeiaisbiiaies OF SERVICE—look for it. 


None finer. Made in 2 sizes of moulded 
brown bakelite, split bronze bearings. Wind- 
ing tapped at 15 points for very close tuning. 
RK 650 Overall height 433”. Dia. of hemis- 
pherical shell 333”. Overall length 4%”. 
Weight 12 oz. Wound for approx. 150 to 


Se 500 meters. R 125 overall height 642”. Dia. 

to of hemispherical shell 5%”. Length overall 
—5%". Weight 1 Ib. 11 oz. Wound for 

re 150 to 700 meters approx. wave length re- 

s ceiving range. 

aS 


GihiLFiLtitAN MARES 


i Variocouplers (2 sizes) Audio Frequency Transformers Tube Sockets Vernier Air Condensers 
ot Variometers (2 sizes) Potentiometers Tube Socket Adapters Filament Rheostatz 
“ Condensers (2 sizes) Primary Inductance Switches Detector Amplifier Units Vernier Rheostats 

Air Condensers (3 sizes) Panel Switches Detector Units Moulded Knobs, etc. 


‘ | GILFILLAN BROS., Inc. 


1925 McGee St., "1815 W. 16th St., 225 W. 57th St, 
n Kansas City, Mo. Los Angeles, Cal. New York, N. Y. 


Licensees of General Bakelite Co. 


592 


t PTET is LeeLee oberedbenrneeneres 


Radio News for November, 1923 


The two chiefs of the 
Radio Laboratory 
U. S. BUREAU OF 

STANDARDS 


They 
uide 
ncle 
am 


In the great radio laboratories of Uncle Sam’s Bu- 
reau of Standards, are two engineers who guide and Map 
look after the public’s interests in matters pertaining L. E, Whittemore, Alternate 
to radio, These men (Dr. Dellinger and Mr. Whit- Chief. 

temore) are two of the foremost radio experts in the world. Suppose you had the oppor- 
tunity to have these eminent radio experts guide you, too; to point out to you step by 
step what to do; and answer your questions when you are puzzled—would you not 
exercise that power to your advantage? 


Would you like to have them guide you too? 


Dr. J. H. Dellinger, Chief 


Just such an opportunity is yours in the LE- ture—to it you can go for practically every kind 
FAX (perpetual) RADIO HANDBOOK, of — of information; there you will find it stripped 
which these two men are the authors, Virtu- of technicalities, complete, non-sensational, au- 
ally, it is an encyclopedia of radio informa- thoritative. L. A. Warren, E.E., of Chicago, 


tion. It is the most thorough and complete book 
on the radio science—written in language every- 
one can understand. Owing to having been con- 


writes “‘My radio library contains over 70 vol- 
umes—almost everything published on radio 


ceived by the two chiefs of the U. S. Bureau of during the past twelve years—and I have found 
Standards Radio Department, this work to-day your book the best, most useful, general all- 
is the guiding light in the field of radio litera- round work so far. 


Lefax always tells the whole story about radio 
Never grows old 


There is one reason above all, why the LEFAX the whole story about radio—to-morrow, in 
(perpetual) RADIO HANDBOOK should be 1924, in 1927 and thereafter. LEFAX RADIO 
the infallible guide for you—no matter what HANDBOOK is loose-leaf and every month 
new developments in radio transpire in the fu- you get additional pages that keep it up-to-date. 
ture, the LEFAX RADIO HANDBOOK will These additional pages are the most reliable 
take them in. However startling and revolu- source of supplementary reference in the field 
tionary the changes, LEFAX RADIO HAND- of radio literature. The material that is con 
BOOK will keep abreast of them, and tell you ‘tained in them has gone through a process of 
% tests, and examinations, and analysis, that defies 
all rumors, sensationalism and theories. There 
is no repetition of the same matter in re-hashed 
form. The material published in this supple- 
mentary service is reliable—absolutely fit to 
supplement the most authoritative RADIO 
HANDBOOK 


Service Enlarged Now 


This service has just been enlarged. 48 additional 
pages on ‘‘hook-ups’’ new discoveries, etc., are sent to 
each purchaser of the LEFAX (perpetual) RADIO 
HANDBOOK—each month. No charge at all is made 
for this additional service for the first year. Price is 
$5.00 complete with one year’s service of additional 
pages every month for one year. 

For sale at all good radio dealers 
and stationers everywhere. 


LEFAX, INC, 147 S. 9th St., Phila., Pa 


LEARN THE CODE AT HOME 


“Just Listen—The Omnigraph will do the teaching” with the 


OMNIGRAPH 


THE OMNIGRAPH Automatic Transmitter 
will teach you both the Wireless and Morse 
Codes—right in your own home— 
quickly, easily and inexpensively. Connected 
with Buzzer, Buzzer and Phone or to Sounder, 
it will send you unlimited messages, at any 
speed, from 5 to 50 words a minute. 
THE OMNIGRAPH is not an experiment. For 
more than 15 years, it has been sold all over the 
world with a money back guarantee. The OMNI- 
GRAPH is used by several Depts. of the U.S. Govt. 
fact, the Dept. of Commerce uses the OMNIGRAPH to test all applicants applying for a Radio license. The 
OMMGRAPH has oe successfully adopted by the leading Universities, Colleges and Redio Schools. 


Send for FREE Catalog describing three models, $14 to $30. DO IT TODAY. 


The Omnigraph Mfg. Co., 20 Hudson St., New York City 


df you own a Radio Phone set and don’t know the code—you are missing most of the fun 


The Amateur’ Ss Huge 
Gain from Broadcasting 


(Continued from page 541.) 


ER... 


E 


bunch of buzzes was coming from Vir- 
ginia, and they said, “how wonderful” 
but they really meant the “h you 
say!” Now, when Uncle Al comes to 
town and you tune in the championship 
fight returns from the ringside, round 
by round, he takes on a glad aspect as 
though he could see some practical 
value in the thing. And after all, old 
man, you know as well as I do that the 
real joy which comes from any posses- 
sion is sharing it with others, and broad- 
casting has made this possible. 
IMPROVED APPARATUS 

Years ago, when the head-chopping busi- 
ness was dull, they used an axe, but, later 
the French Revolution stimulated the busi- 
ness tremendously and the guillotine was 
designed to take care of the increased busi- 
ness in an efficient manner and with less 
haggling and hacking than characterized the 
business theretofore. Manufacturers were 
loth to bring out new apparatus when busi- 
ness was dull and their shelves were loaded 
with obsolete equipment. Broadcasting 
opened a tremendous market, revived com- 
petition, quickly consumed the junk on the 
shelves, and paved the way for the many 
phenomenal advances in design of apparatus; 

MAKING SIDE MONEY FOR THE 
STATION’S UPKEEP 

Not all amateurs were burdened with 
ready cash and it was sometimes a problem 
to obtain a few dollars for some addition 
to the station. How many amateurs assem- 
bled their old parts into receivers, sold 
them to broadcast listeners and then invested 
the receipts in a bunch of brand new stuff? 
Not to mention the many who engaged in the 
business, the majority of amateurs seized 
the opportunity to improve their equipment. 

At the same time the amateur had not 
only more cash, but he eventually found 
better apparatus on the market at reduced 
prices. Of course there was the _ initial 
upheaval when junk mounted skywards and 
ordinary stuff sold at a premium over the 
counter. But today manufacturing facili- 
ties have reached the demand and even 
exceeded it, prices are lower and there is 
every prospect of reasonable prices in the 
future. 

PHENOMENAL ADVANCE IN RADIO 


Every amateur is fundamentally an experi- 
menter. In the years that preceded the broad- 
cast upheaval many of these ingenious 
brethren had devised circuits of their own, 
little pet hook-ups that they had found 
efficient. Suddenly there was a demand for 
all this experience, for these pet circuits, 
for the knowledge obtained in experimenting 
with them. It suddenly became a matter of 
vital national interest. 

For example, there had been trans-Contin- 
ental relays, trans-Atlantic tests, etc., going 
on year after year. The amateur forged 
ahead slowly but surely, but no one really 
exhibited any interest in him or his works. 
How different it was with Godley and his 
test! 

Through broadcasting and broadcast re- 
ceiving, the great American public took 
an active interest in radio and in a short 
time Godley and his success were as well 
known in American homes as_ base-ball 
players, and better known than the Vices 
president. It is a safe gamble that more 
Americans can name the inventor of the re- 
generative circuit than can name the Secre- 
tary of War. Before broadcasting, there 
were not a hundred thousand people in the 
United States who cared whether the energy 
was fed back into the grid circuit or the 


s 


eee ee 
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Ask any radio expert 


| ‘HE first duty of a radio panel is to Select from the following standard 
give satisfactory insulation, as any _ sizes the panel that suits your needs: 
radio expert will tell you. The wise fan 


selects his panel with special care and ce ri . aa. —o : ae 
insists on having one that supplies the 17 eis % 7... 9» th = 3G 
proper insulation resistance. 4—-7 x 14 x 3 16 8—12x 18 x 3/16 


Celoron Radio Panels provide satis- 
factory insulation under all conditions. 
They have high dielectric strength and 
great surface and volume resistivity, and 
do not warp or crack when exposed to 
moisture. 


If your dealer cannot supply you, ask 
him to order, or write direct to us. 
Indicate by number the size you need. 
We also furnish Celoron in full-sized 
sheets and in tubes, and can cut panels 


; ; in special sizes if desired. 
Cut in standard sizes 


For your convenience, Celoron Radio This booklet free 
Panels come ready cut in eight standard = Write for a copy of our booklet, “Tuning 
sizes. Your dealer will hand you the size in on a New World,” which contains a 
you want, and you can begin to build __ list of the leading broadcasting stations 
your set at once. in the United States and Canada, an 
Celoron panels are easy to saw, mill, explanation of symbols used in radio 
and tap, and will engrave evenly without diagrams, and several efficient radio 
feathering. Each panel is wrapped sepa- hook-ups. It will be sent to you free 
rately in glassine paper. on request. 


To radio dealers: Send for special dealer price list showing standard assortments 


Diamond State Fibre Company 


BRIDGEPORT (near Philadelphia) PENNSYLVANIA 
BRANCH FACTORIES AND WAREHOUSES 
BOSTON CHICAGO SAN FRANCISCO 


Offices in Principal Cities 
In Canada: Diamond State Fibre Company of Canada, Limited, 245 Carlaw Ave., Toronto 


CELORON 


STANDARD RADIO PANEL 
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Branston D. L. Honeycomb 
Coils and Mountings 


Three Coil Geared 
R6 * Type. Front Panel $5.90 
Mounting. Substantial gears 
give vernier adjustment. Very 
neat appearance. Made of Gen- 
uine Bakelite, complete with 
flexible leads. 


Three Coil Bake- 
R7. * lite Mounting. $4.50 
Neatest three coil mounting on 
the market. Made of Genuine 
Bakelite and complete with 
flexible leads. 


R7 Bakelite Coil Mount- 50c 
* ing with brackets in- 
stead of screws for mounting. 


Study these mountings care- 
fully. Our new No. R61 3-coil 
front panel mounting and No. 
R62 rear panel mounting are 
equipped with strong brass nick- 
el plated gears, insuring smooth 
vernier adjustment with no 
chance of stripping gears. Back 
geared type is equipped with ar- 
row knobs that shows position 
of coils. Mountings are substan- 
tially constructed of genuine 
Bakelite and are equipped with 
flexible leads. 

Branston D.L. Honeycomb 
coils are accepted as standard 
in regards to superior construc- 
tion and electrical units of meas- 
urement. Your dealer can pur- 
chase Branston Coils and Mount- 
ings from his distributor. Insist 
on the Genuine. 

Send 2c in stamps for Series 1 
“Hook-Up” circular showing five 
good Honeycomb Coil Hook-Ups and 
Catalog of famous Branston’ Radio 
Apparatus. Write today. Give us 


name of your radio dealer. If he 
you, 


can’t supply write 


RE Three Coil 
* Geared type. 


Bevel 

Back $6.00 
Panel Mounting. Bevel gears 
provide very smooth operation 
and vernier adjustment. Made 
of Genuine Bakelite, complete 
with flexible leads. Arrow 
knobs coils 


show position of 


if 


R71. nie: coal $3.25 


Very neat and capable of smooth 


operation. Only two mounting 
serews required. Complete with 
flexible leads. 


R68 Single movable Bake- 90c 
ws lite Plug with exten- . 
sion angle brackets and flexible 


leads. 
R69. 90c. 


Same as No. R68 
only stationary. 


Add Miles Branston 

and CHAS. A. BRANSTON, Inc. Standard 
Smiles 817 MAIN STREET, BUFFALO,N. Y. Radio 
with In Canada—Chas. A. Branston, Ltd., Toronto, Ont. Parts 


THE FRANDSEN TUNER 
AND VARIOCOUPLER 


AT LAST THE PERFECT TUNER 
for Broadcast Reception. 


The most efficient and 


selective 
For single circuit with tickler or variocoupler 
with loose coupled primary and secondary cir- 


tuner made. 


et. 
COPPERWELD IS 50+ STRONGER 


THE IDEAL RADIO ANTENNA 


8 Creeneeets Arsene Oe 


- - pte 


than Copper, can be strung taut, stays up when 
other wires stretch ‘and break, and gives 
100% electrical efficiency 
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garbage can. Tonight a million folks wil] 
be listening in on regenerative receivers 


AMATEURS AS INVENTORS 


Thus an enormous market was opened up 
There was a time when nobody thought 
enough of Armstrong’s circuit to pay the 
cost of taking out a patent. The situation 
has changed marvelousiy. Where there 
was once a shack frequented by a few oper- 
ators, the public has now a well-worn path. 
Many, many amateurs have profited enor- 
mously by the broadcasting craze. Mr. 
Ham can now stand in front of his shack 
with his chest pushed out while the photo- 
graphers “shoot” him for the many radio 
periodicals that flood the mails. He has 
become an inventor and ranks with the jn- 
ventor of the cotton gin and other kinds. 
The public reads again and again the ac- 
counts of how he did it. 


WHEN THE AIR WAS FREE 


Once there was a time when Mr. Amateur 
could open up and make the ether fairly re- 
verberate with his terrific spark and no one 
cared, except Uncle Sam. The type of re- 
ceiver was of no great consequence. The 
wave was as broad as a barn door and if 
you were nearby you could hear him by 
sticking your head out the window. Am- 
bitious amateurs employed selective re- 
ceivers and modern transmitters, but they 
were not essential to communication, there- 
fore, no interest. Jamming the ether has 
made us selective. Modern transmitters and 
selective receivers are now essential to com- 
munication and the future will bring still 
greater progress. There is no place now 
for a transmitter that sprays the universe. 

LISTENING IN 

The average amateur may not care three 
whoops in purgatory for all the canned 
music that was ever broadcast from Cann- 
ville. He may not care any more for the 
Symphony Orchestra than he does for a 
shower bath while wearing a paper shirt, 
and market quotations and educational lec- 
tures may move him to tears, but he does 
get in on the base ball returns and the elec- 
tions. And what amateur does not enjoy 
listening to, “the challenger handed the 
champion a wallop on the chin that shook 
the arena and followed with another to the 
same place. The champion was slightly 
dazed but took the offensive. The champion 
rushed the challenger to the ropes with 
three uppercuts that forced the referee to 
swallow his chewing gum, etc., etc.”? Sure- 
ly there are times when any amateur enjoys 
broadcasting. 


HAS THE AMATEUR PROFITED? 


The broadcasting craze has furnished 
funds for continued advancement; it has 
opened a great field for the amateur ex- 


perimenter with rich rewards; it honors 
him, where only a few fellow amateurs had 
known of his exploits and accomplishments; 
many amateurs have advanced to world 
prominence. The field is wide open, for, 
where there are a million people complain- 
ing of interference, there is a market for 
a million receivers that will prevent that in- 
terference: and every broadcast listener is 
a potential operator and some early morning 
you will pick a new note whistling through 
the ether and find that Mr. Broadcast List- 
ener is calling you on his new C.W. trans- 
mitter. 


SOME JOB 


Secretary Hoover says he doesn’t care 


cults. 

Perfect and continuous variation of the in- 
ductance of the antenna circuit without 
SWITCHTAPS and without a VARIABLE 
CONDENSER in the antenna circuit. 
Complete for panel mounting, postpaid, $7.50. 

RADIO RESEARCH LABORATORIES 


ATASCADERO, CALIFORNIA 


COPPER CLAD STEEL COMPANY 


BRADDOCK P. O., RANKIN, PA. 


who controls radio, and is willing to turn 
it over to the Interstate Commerce Com- 
mission if Congress so decides, but he does 
insist that some regulations be enacted into 
law and that someone be put in charge to 
relieve the interference, handle licenses, and 
assign the waves. 


Directions for Antenna construction 
on reverse Side of carton 
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IGHT after night, year after 

year, a Tuska Radio will 
bring fine entertainment into your 
home, at a trifling expense for 
operating. 


You need not depend upon 
good-natured friends with radio 
experience to help put a Tuska in 
your home. Surprise them all by 
doing it yourself. It is easy to 
install your own “listening post” 
and pick up your choice of the 
concerts that fill the air. 


At pleasure you can tune out 
any program and tune in another 


THE C. D. TUSKA 


The thrill of great distance 


For 12 years, Tuska-built radio re- 
ceivers have been famous for long range 
reception, and have made records that 
are unsurpassed. 


F. R. Alger, of Prince Albert, Sas- 
katchewan, Canada, says, “I am send- 
ing a list of 67 stations, a total distance 
of 78,200 miles away. You will realize 
that all stations are far removed from 
us; most of them have to come over 
1000 miles. The Tuska is remarkable 
for simplicity of tuning. It has been a 
source of great satisfaction,” 


ee a 


Tuska Popular 
No. 225 


3-bulb Regenera- 
tive Receiving Set. 
Piano finish mahog- 
any cabinet. Am- 
plifier switch. Con- 
cealed binding 
posts. Armstrong 
circuit, licensed 
under Patent No. 
1,113,149. Price $75, 
without bulbs, bat- 
teries or loud 
speaker. 

Ask for special 
circular No. 11-E, 


describing this set. 
a 


ou neednt know 


595 


a thing about radio 


more to your liking. The same 
Tuska that fills your rooms with 
clear, unmarred music and dis- 
tinct speeches will also pick up 
broadcasting from stations 2000 
or more miles away. 


Some of the most experienced 
radio inventors and engineers in 
this country designed and built 
the Tuska. It is right, forever, 
and needs no tinkering. Have no 
fear that it will soon become ob- 
solete. A Tuska set bought to- 
day will be serviceable for years 
to come. 


CO., Hartford, Conn. 


4USKAX 


TRADE MARK 
RESUS PAT OFF. 


RADIY 


TUSKG RdGDIO 
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? QUALIT TY # 


CoM PLE 


REGENERATIVE RECEIVER No. 102 


Chelsea Regenerative Receiver No. 102 is a 


THREE TUBE RECEIVER, NO. 102 
(Licensed under Armstrong U. S. Patent No. 1,113,149 


ers, 


Variometer 


The Chelsea Vernier Variometer is the last 
word in variometer design. It covers an ex- 
treme range from (100 to 600 meters) with the 
closest tuning. Genuine bakelite especially 
moulded by Chelsea is used throughout. It has 
no sliding contacts. Furnished complete with 
dial and vernier. 


Variometer No. 80, $8.00 


Write to Dept. 7 for Booklets—“A”’ 


For complete description and prices write for Booklet “B 


for complete receiving sets and “B” for 


supersensitive instrument operating on wave 
100 to over 600 meters. It 


combines great range and selectivity. 


lengths of from 


A Regenerative Circuit with two stages of 
audio amplification is used. Most 
efficient adjustments are made possible by the 
use of vernier incorporated in the 
variocoupler and tuning condenser. All bind- 
ing posts are enclosed in the cabinet eliminat- 

All insulating material 
moulded in the Chelsea 
The cabinet is solid mahogany, 


frequency 


controls 


ing all visible wiring. 
is genuine bakelite, 
beau 
Price 


factory. 
tifully finished with space for batteries. 


Write for Booklet A. 


$95.00. 


CHELSEA PARTS 


The National Chelsea Radio Corporation offers a complete line of parts. 


These are 


identical with those responsible for the marvelous results obtained by Chelsea Receiv- 


Variable Condensers 


The Chelsea Variable Condensers contain only 
genuine bakelite insulating material. Rotors and 
Stators are die cast into solid units with perfect 
alignment of the plates. Spiral connections to 
rotors. Furnished with from 3 to 45 plates. 
With or without vernier. Capacities from .00025 
to .001 M. F. 


Prices from $2.50 to $6.75 
Parts. 
Cor 


LSEA RADIO 


Boston. 


SEND FOR YOUR FREE COPY || 


TESTED HOOK-UPS. 


SUBMITTED BY USERS OF OUR | 
WONDERFUL 
TRANSMITTER 


BUTTON FOR LOUD 
SPEAKERS 


AMPLIFICATION 
AND EXPERIMENTS 


Price $1.00 
POSTPAID 
with instructions 


K. ELECTRIC CO. 
15 PARK ROW NEW YORK 


United Y. M. C. A. Radio Schools 


The largest radio school chain in the Country. 
Interesting Work Good Pay 


If you are red blooded and like ad- 
venture, study radio. Complete lab- 
oratories fitted with the very latest 
apparatus. All instructors experi- 
enced radio men. Dormitories, Res- 
taurants and Swimming Pool for 
use of students. Complete radio 
training in the shortest possible 
time. Send today to the nearest 
school for full information. 
New York City 
158 East 86th Street 
Seattle, Wash. 
Central Branch Y. M. C. A. 
Los Angeles, Cal. 
Los Angeles, Y. M. C. A. 
SE OM Le A ANE AA ATTN ELED RENEE 


The Great Radio Message 
from Mars 


oe = ea — 
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F 
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Thank ye, sir!” 

“And for that reason, Mr. Casey, sit, * I 
said, when I handed him the cigar, “it ig ] 
held by some that Professor Duff in faet 
heard a message from the moon Daimgs, } 
and not from Mars itself. Now, let us con- 7 
sider the facts! Professor Duff had gone 
far in radio experimentation—” 

“He went too far when he took the axe 7 
and exterminated his wife and his parents 4 
and his mother-in-law,’ said Mr. Casey. 
I'm no radio nut, but I say he went too 
far!” 

“An incident; a mere incident,’ I said, 
“No doubt they annoyed him. Perhaps he. 
was working on his set and they called him 
to dinner. That always annoys a radio en- 
thusiast. In such cases the radio enthusiast 
sometimes kills, and sometimes he merely 
wishes to kill. But what Professor Duff did 
to his family is a mere incident.” 

“It was an incident for them, all right!” 
said Mr. Casey. “It was worse than an inei- 
dent ; it was an accident.” 

“Yes,” I said, ‘no doubt { 

“Ye ought t’ laugh,’ Mr. Casey said. 7 
“That was a joke I was makin’. I says t’ 
you ‘It was worse than an incident; it was 4 
an accident. He dented them with th’ 
axe, d’ ye see? An axe-i-dent. You should % 
laugh.” 

“Oh, yes; ha-ha!” I said hastily. “But 
to get back to the important matter. Pro- 
fessor Duff would sit for hours working 
with his radio set, either listening in or 
changing its make-up. Often he would sit 
for ninety-two hours at a time, laboring 
with true scientific eagerness, for he held 
the theory that if he could make the proper 
adjustments he could hear from the spirit 
world. He particularly wanted to hear from 
his uncle Silurius Duff, who departed this 
life when he happened to try to drive a 
ten-ton truck through a freight car loaded 7 
with dynamite. Professor Duff came of 47 
highly religious and temperate family, and 
it was his boast that no one in the family ~ 
had ever tasted liquor, but the coroner's | 
jury brought in the verdict on his uncle@ 
Silurius ‘Killed by a car of dynamite while 
trying to drive a ten-ton truck through it% 
while intoxicated. Naturally Professor 
Duff wished to talk to his departed uncley 
and ask him whether he had indeed taken to} 
drink or merely had something go wrong] 
with his steering gear.” 3 

“A man can’t trust none of them boot 
le ggers these days,” said Mr. Casey sadly.§ 

“They say it is good stuff and when yow 

— it, it ain't nothing but carbolic acid™ 

r prune juice.’ 

or Exactly f I said. “And so, Mr. Caseysl 
sir, Professor Duff tried every experiment 
possible in order to hear from his uncle? 
Silurius, and he finally decided that success 

rested in finding a proper substitute for the 
ie nt crystal. He tried every variety 0 
crystal. He tried salt crystals and ame 
monia crystals and sugar crystals. He tried 
every known crystal but, unfortunately 
every failure made him more and more 
morose. He yelped bitterly when his wife] 
brought him food. He and raged? 
when his mother-in-law breathed, for sI 
had asthma and he often thought the nois€ 
she made was static. He even became angry 
with his dear old mother when she said she} 
thought the crystal he was trying to invent 
was a little strong. 

“For you know, Mr. Casey, sir,” I con 
tinued, “Professor Duff attempted to create) 
a new crystal to be known as the ‘Uncle 
Silurius Duff Crystal.’ No doubt he was ¢@ 
the right road. He was seeking a cryst@ 

(Continued on page 601.) 
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REINARTZ 
Build ‘em for your own use, or build and set! ‘em! 7 fameus cireuits fer you 
CIRCUIT te ehoose trom! 7 complete outfits at almost half the cost of the parts when 
Pric ‘ u purenased individually! You'll never have a better chance to Build those sets 
as Consisting of : than now. 
1.89 7 


! i . dditienal charge. Everything's , 
x18 Formica Pane} Panels Drilled nae egy Oy Wy am char Ree 

$1.70 : iri d bilng are included Gai ae 
Complete Instructions Vim" very ‘outnt No special skill. or $1.42 9x10; Formica 
technical knowledge required—a few hours and you're ready to tunc-in New York, Panel 


Lus Angeles—any of ‘em. . 23 Plate Con 

i i ANY PARTS listed in the sets may be purehased individually at our reduced _ Bakelite Socket j 

Conde Variable eins 3.00 Special Ultra Aud- 
Nser 

3.10 11 Plate ion a’ Vernier 
Condenser 1.50 1 Howar : 


1.$0 3 Switch Levers. 1.3 HAZELTINE NEUTRODYNE mm Fe sy peas 
i z . . 
points: en ALL PARTS LICENSED UNDER 2 Grid neutralizing condensers 35 .0005 Micon Con- 
3.00 1 Schoonhoven Rein. ~ HAZELTINE PATENTS 1 .00025 micon grid condenser denser 


“ # ‘ 7 itch Levers -.- - 
1.00 Hkeun ¥ - 1 7x21x3-16 drilled formica panel 1 Marco variable grid leak — Algiers Points ..-- 
Grid ariable 1 Howard rheostat 1 Base board for mounting "10 2 Switch Stops .--- 
3 John Firth bakelite sockets x g0 8 Binding Posts .-- 
cng 25 feet tinned cop- . 
8 Binding posts per bus bar wire 


5.00 Genuine ae 8 
. i inet, 9x10%.- 4: 
3 23 plate variable condensers and complete in- 1 "Cabinet, 9x1 4. 2.98 
1 Wave control neutroformer aiianaaa due, “lane 
=== $19.37 Our 11 90 
Value Price e 


2 Radio frequency amplifying neu- sembling and wir- 
\ DIE 


ULTRA-AUDION 
CIRCUIT 


Consisting of Price 


Reg 


ni 
-80 Binding Posts 
30 25 feet Tinned Wire 


50 Baseboard 


| 
| $21.69 Our 
| Value Price 


| 
| 
| 
troformers ing. 


' — 


\}) ))\) 


KNOCKED-DOWN 
SHORT WAVE 
RECEIVER 


Single Tube Reflex Circuit ij 


Reg. 


rice 

$2.00 Radio Frequency 
bg ang aed x“ 

00 43 Plate Vernier Va- 

— riable Condenser . 3.95 


Price 40,000 head sets—the entire stock of the Automatie Electric 
a: Co., of Chieago—for us a single purchase. Here is but one of 
the many opportunities our enormous buying power offers you-- 
in this spesial case, a splendid, Automatic Electric $10 head Reg 


8.50 Radion Loop Aerial 6.45 
6.80 Cunningham C301-A ie 


1.65 


set for only $3.65. 


The Automatic Electric Mead set LONG RANGE 


embodies a style and design proved 


by use and experiment te be the $10.00 VALUE 


best. Coil wound with about 6500 


Price Consisting of 

$10.00 2 Varoimeters ... 
§.00 1 Variocoupler P 
3.00 3 Bakelite Dials A 


1.00 Remler Bakelite 

turns of Ne. 40 enamel coated cop- Socket 

per wire. Direet current resistanee 

approximately 1600 ohms. Impedance 

2 a at average music and voice frequency Detector Tube. a 

densers . rel : (800 cycles) is 21,000 ohms. 4.50 Mahogany Path 
45 1 .002 Micon Con Eleetrie Soldering tron VARIABLE j 2.25 Genuine Formica 


denser : | Yoar Guarantee CONDENSERS Panel 
1.50 Potentiometer . John Firth Sockets (single).......... 


1.10 25 Ohm Rheostat .. 2 Gang Sockets a a 
80 8 Binding Posts.... 3 Gang Sockets 95> 
1.42 9x10'% Formica Original Baldwin Phones ........... $90" 
‘ Pane SPE er: Original Baidwia Units 5 i , 1 
Valley Charger ® ! : ra 
§,00 9x10, Genuine Brach Lightal 
Solid Mahogany Indoor Typ 
ame to Outdoor Type 
inge 


1.00 Complete Drawing 
: ; for Assembly and 
FORMICA PANEL 3 value, Plate NOW 28 Wiring 
$44.72 Our $32 65 Brown and Black. Cut te any size. Pe es —_ PLUaS $30.85 Our 
ya acent single circuit v4 P . 
Value Price " S16" thiek "Dias en eK "ae sa. inch pacent double circuit Oc alice Price 


Federal single circuit filament contro! 
Federal double circuit, filament control 
4 


Gold Grain Detecto — oe 
0 ecters 
. HONEYCOMB COILS 

Western Electric 10-A Loud eaker. 
Complete bat 1500 Turns $1.50 
B Batteries, Large Size $1.95 $250 Turns 1.50 
— High and Low wen 1000 Turns 1.25 

astormers . 
Bakelite Dials ccccoude Ge ee ae 
Reinartz Coils Silk Wound St reas 
Loop Aerial 


Panels Engraved 
Grewol Detector 


Consisti Our Western Eleetrie Phone +878 
$1.26 6x14 RF a Price Western Electric Phonograph Re 
3.30 23 p : Ae $1.10 “= CABINETS 


Coll Mounting 6x14 by 6 inches deep 


Les S e 2 Celt ieuatins 
F 1 ead Bands 
re 006 Micon Phone Cords y i n 
Ondenser Double Tubular Mounting an : = Consistin 
Variabj :- 2.25 Single Tubular Mounting 7x18 by 7 Inches deep 
able Grid 1.35 Tubular Grid Cond. ... Genuine Mahogany R.C. 5 ply ve- 
Tid Leak. 25 Tubular Grid Leaks ... i neered caBinet with hinged top Reg. 
x Binding Posts a 1342x9'/2x9 2 $2.95 price Fo 
Hae, Coil. . 2.65 VARIOMETER VARIO- $1.05 pe sui 
Coil ¢ycomb \ Diamond Lattlee COUPLERS ee ccigh Beat 
8075 Turn ina” ° 180 Degre 4.78 Hig 


é n or 
Coupling ..$1.75 Ameri*pransform- , 9. 
¥ Degree A 


er 
Moulded ...$3.6: ‘ = 
— ; $5 Value < . a } 4.50 — 
Ess . “ hegany vario- Howard Rheost4 
meter .....$1.95 2.20 2 


2 Remier Bakelite og 
ouR \ tA ei 
GUARANTEE: % 4 
yeu, trom the small ~~] G0 _ Mail Orders 


Ratio Thordar , o¢ 


ts 2.00 


Sockets 
90 3 Double Pacent 
3. Jacks ae 
inding Posts - 
te the largest, 
is completely cev- 
ered by our unqua- 
\ified guarantee: 
it must satisfy you, 
otherwise it shail 
be returned an 
eredit given for 
same. 


509 S. STATE ST. 


Dept. R. N. 11 CHICAGO 
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A Triumph in Radio 
The Single Tube Radio Frequency Receiver 


Performs the Function of 2-Tubes 


Only One C. 
nly One Control $ 0) Without 
All Wave Lengths = Tube A 
Including Two Interchangeable Induc- 


tance Coils for Wave Lengths ranging hh 
from 200 to 600 Meter: 


Entirely new cir- 
cuit. One tube per- 
forms the double 
function of radio 
frequency amplifier 
and detector. 


Simplicity and 
Economy. One sim- 
ple tuning control 


“A WONDER” | T 


gives’ selectivity Z Dear Sirs: n 
é ¥ When your Monodyne s 
equaltosetscosting §& iis seen, to Gn aun " 
h Bees : frank, we did not believe it { 
undreds of dollars. RIES 4 capable of doing very much on 
na ; § e mre long distance work. After 
Met Benen es an > es caverns testing the set, we ni 


feel that we owe you an apol- 


ogy 
| ‘the National Monodyne na wy 
1000 MILES ON THE turally percolated all over the 
MONODYNE place; we heard Davenport, 
—_ = ; Chicago, Dallas, Texas, and 
Gentlemer Having purchased your | Atlanta, Ga. <The next night 


Monodyne se 5 1 was we took it tu the home of Mr 


sed we r s . + 
please over esult Mct'reary, President of the 


btained 
hi t - 

“a . co be “es oes As bee of the | Western Radio Company here, 
fen - s on tie ma | and we heard another string 
ips ’ | of stations, using the WD-12 
| I have heard the following long tbe with two 22% “B’’ bat- 

listance stations -WDAF Kansas | teries 
|< ity, WDAP Chicago, Wsb At | Your Monodyne is certainly 


lanta, WOO Philadelphia, WGY a wonder — 
Schenectady, WOU Davenport, and | We S our i 
: port, are cnelesing our instal 
a Canadian station whose call let- | PAT. TRADE MARK PDG. order, which kindly rush at 
} ter I could not obtain | the earliest moment. 
| Using hook-up No. 4 gives very | 
selective tuning and volume. Your The Radie-Electric Shop. tne. 
| set cannot be praised too highly \ 225 East Tenth Street, 
| WILLIAM BROWN ' Kansas City, Mo. 
; —— ‘ i 
j 65 East 1l7th St.. N. Y. ¢ j 
es | MODEL GT-!I 
RUE thitiat USUMESSTESESUNA SEED AEYEANGOOEPRRTST SETA EATEN THEMEN TESTA uit HUA i THI UML 


The MONODYNE CIRCUIT is one of the most radical advances in radio engineering since the advent of the Arm- 
strong Circuit. Parts heretofore considered essential are omitted and one simple tuning control gives a selectivity equal, 
if not superior, to that of sets costing hundreds of dollars. A child can operate it. 


UU LCL ed 


Per amr nh ECT Ln IIe ne TE Pe Ce ec siquggucnnuneragrennnt Pn 
The NATIONAL MONODYNE uses but one dry cell tube, preferably the In our New York laboratory tests, we repeatedly heard Stations KYW at 
WD-12 or any other standard dry cell tube, such as the UV-199 or C-299 Chicago, WOC at Davenport, Iowa, and many others, quite loud and clear. 
types. Local broadcasting comes in astonishingly loud and clear, without This without resorting to any mode of amplification. 
distortion 7 z i 

; : : ais a . The NATIONAL MONODYNE is the most practical tube set made, and 
The tube socket is of a new design and a it a is complete in all details It is only 61% inches long, 4% inches wide, and 
tube with a positive grip on all four prongs for a depth of more : 2% inches high of durable, compact and rugged construction, The entire 
argh coal coon casing is moulded from hard rubber composition. 


The NATIONAL MONODYNE AIRPHONE will find especial favor with 
experimenters because of its adaptability in many different hook-ups, a thing 
not possible with any other low priced outht. 


The NATIONAL MONODYNE has a receiving capacity and range of 
about 1500 miles. 75-foot aerial is recommended for best results. 


No more Hunting for stations. You know in advance at what point of the scale your favorite 
station is located—only the highest priced sets accomplish this. 


Dealers, Jobbers and Distributors—Send for Samples and Prices 


w-2nvvesnnne= SEND NO MONEY =--02-2-0000 wATINAY 
AIRPHONG 


National Airphone Corporation, R. N. ll 
18 Hudson Street, New York City, N. Y. 
Gentlemen : 
Please send me prepaid One (1) NATIONAL MONODYNE tube 
set, Model GT-1, for which I will pay the postman $10.00 


I i Os ee ee ed eb iewcebe oe een 
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NATIONAL — 
r (nterference Eliminator 


$17.50 


Complete With 2 Induc- 
tance Coils 


Adds selectiv- Will make 
ity to your your set tune 
set. sharper. | 


C= 

1g ‘Tunes out side 
waves or har- 
monics of pow- 
erful broadcast- 


Two coils go with 
instrument, one 
for short and 
another for long 

ing stations. wave lengths. 


& ® 


The National Interference Eliminator can be used with all radio outfits 
no matter what make, tube or crystal. Will bring in stations you never 
heard before. Nothing else required with set as illustrated. Just con- 
nect it with two short wires to your outfit. 


ee suecunesereseysutarentantsny 


A NATIONAL STANDARD INSTRUMENT OF MERIT AND RELIABILITY © 


Eliminates Broadcasting and Code-Signal Interference 
Can be used to increase or shorten Wave Lengths 


AN svhainanteticen NECESSITY TO ennai inioninseneiie 


NATIONAL AIRPHONE “GOLD- GRAIN” DET ECTORS 


After you have fussed with catwhiskers, 
springs, balls and adjustment handles, and 
after you have almost become a nervous 


° wreck, hunting for “the elusive sensitive 
Actual Size spot”—you will welcome with open arms 
our 100 per cent. GOLD-GRAIN DETEC- 


N l 50 TOR. 
ow ° This Detector is foolproof; has no cat- 


whiskers; no springs, no balls, no adjust- 
Mounted 


2 
is ernem waes nieve a 


é 
z 
5 
fenroar 


ing handles; no fussing. The detector is 
Entirely enclosed in hard rubber com- 
position cartridge, but it is NOT a fixed 
detector. 


A special crystal is used, while contact 
elements are made of pure gold. There is 
always a multiplicity a contacts. The De- 
tector is sealed hermetically. The contact 
with the crystal is always perfect. 


This detector has been pronounced by ex- 


st 


d ~ as the greatest detector in existence. 
d t reproduces voice, and music in natural 
: color of tone, without distortion. You will Actual Size 
be surprised at the wonderful results = 
Satisfaction obtained with the “GOL FOR PANEL 
yf GRAIN” Detector. MOUNTING 


Most Practical for Reflex and Crystal Sets = 


Dealers, Jobbers and Distributore—Send for Samples and Prices 


Fy National Airphone Corporation RN. 1i 
DH q f 20 Hudson Street, New York City, N. Y. 

' Gentlemen: 
i Please send me prepaid the One [] National Monodyne 

; ; articles crossed, for which I will One 1 Interference Eliminator 

pay postman upon delivery the ‘ 
8 advertised price. One ( Panel Detector 
i] 
R p PI H T IN eta a invalid niisanineteaeddbnnenasinie 

a 

’ <0 a ION SST ET OE A ee 
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This ONE-TUBE Set Runs 
A Loud Talker 


Build (t With Consrad Pattern No. 8 


How to Make an Autoplex Receiver 


The “Autoplex Receiver” is the long expected one-tube set that will 
work a loud speaker. This circuit was invented by M. L. Muhle- 
man of the Radio News Staff and is bound to become popular be- 
cause it will operate wherever placed and requires but a ground 
connection. Every station within its range is amplified sufhciently 
for a loud speaker. Tuning is very simple, there being but two 
controls, It is inexpensive as to parts and easy to construct. Any 
tubes from the “peanuts” up to the “big ones” can be used. This 
receiver knows no such thing as “critical filament adjustment.” It 
will receive the high powered trans-Atlantic stations without any 
changes in the circuit; a twist of the dials and the broadcast sta- 
tions come in. 


The complete plans for the construction of this set are contained 
in a three-colored, heavy manila packet, 9x12 inches and consist of 


= 50c. 


full sized blue print for wiring and drilling and also 
a four-page instruction pamphlet giving iinet de- 
tails even as to tuning. Price complete..... 


Other Popular Patterns of the 
Consrad Line 
How to Make a Neutrodyne Receiver—50c. 


This pattern gives the complete assembly, wiring, adjusting and tuning of a five- 
tube Neutrodyne receiver. This type of receiving outfit was brought out after 
extensive experimenting and is noted for its very eficient radio frequency amplifi- 
cation. All the disadvantages of ordinary radio receivers, such as distortion and 
re-radiation are eliminated. The circuit is also noted for keeping the tubes from 
oscillating. Put up in heavy manila packet, 9x12, cover in three colors, full size 
blue prints for drilling and wiring and four-page instruction pamphlet. 


How to Make a Reinartz Receiver 
The original Reinartz Receiver is the most 
popular type of set in existence today. It 
gained 
operation and capability of long-distance re- 
Full directions for building this re- 
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latest advancements in radio. Its main ad- 
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wave-lengths without the necessity for read- 
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leaving nothing to the imagination. 


50c. 
All About Aerials and their Construction 
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How to Make a Reflex Receiver 


The plans for the reflex receiver were gotten 
out only after considerable research work by 
our engineers. Most people have trouble with 
reflex receivers. It takes an expert to build 
one that will work satisfactorily. The trou 
ble lies in the values of condensers, ete., in 
the circuits. If they are incorrect, the set is 
a dismal failure. The constructional details 
of a reflex receiver, contained in this folder, 
are the results of their successful efforts. 


50c. 
20 Radiophone Diagrams and Hook-Ups 


These diagrams show how to get the best pos 
sible efficiency from the instruments you make 
or purchase. They cover hook-ups from the 
simplest to the most complicated, in a way 
that any amateur can understand and follow 
without difficulty. Printed on heavy paper, 
&8%x11% inches, and together with KEY 
CHART OF SYMBOLS and pamphlet “How 
ro Reap DiacraMs”’, are contained in a heavy 
two-color envelope. 
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that would bring his uncle Silurius through 
clearly from the spirit world, and for that 
reason he sought a material that would be 
so to speak, in rapport with his uncle Silur- 
ius Duff. He remembered that his uncle 
Silurius, while on earth, was fonder of 
limburger cheese than of anything else. So 
Professor Duff, with keen scientific acu- 
men, attempted to make a limburger cheese 
crystal. First he boiled the limburger cheese 
in garlic—— 

“Tf I was his folks,” said Mr. Casey, “I 
would have took the axe to him before he 
had a chance to use it on me. The time t’ 
use an axe is when a man starts in to boil 
th’ limburger cheese, let alone the garlic. 
Not that, in the old days, a thin slice of 
limburger cheese, lib’rally smeared with mus- 
tard, bechoon two cuts of moisty rye bread, 
didn’t go good with a glass of beer. Lim- 
burg cheese has its uses. Yes, sir But 
boilin’ it to make crystals of ain't one of 
them. No, sir! 

“You are right, Mr. Casey, sir,” I said. 
And although Professor Duff has never 
acknowledged it in writing, I am sure you 
are right. He had no success whateve in cys- 
talizing the limburger cheese after it had been 
boiled. It would not form itself into crys- 
tals. It formed ropes and slabs of limbur- 
ger linoleum and soup, but it would not 
form crystals. It formed edors so strong 
that the roof flopped up and down and the 
foundations of the house palpitated, but it 
wouldgnot crystalize. And it was then, when 
all seemed darkest, that Professor Duff 
heard of the meteorite that had fallen near 
Pesquaguntic, Maine. He immediately de- 
cided to try a crystal from that meteorite. 
Vith a flash of inspiration he knew that it 
would be different from an ordinary crys- 
tal.” 

“Like different Haig & Haig you get from 
different bootleggers these days, as I’m told,” 
said Mr. Casey. “One is like unto cold tea 
and the next is nothin’ but jagged lightning 
with the edges filed sharp. The one has 
no effect that wouldn't permit you to sit 
amongst nice ladies and knit a pink wool 
sweater, but a jolt of the other makes a man 
want to climb a tree and bite a grizzly bear 
on the neck.” 

“Truly!” I agreed. “And Mr. Casey, sir, 
it was while Mr. Duff was awaiting the 
crystal from the meteorite that fell at Pes- 
quaguntic, Maine, that he decided the mete- 
orite must have come from Mars. His men- 
tal process in arriving at this conclusion 
was sound. ‘Mars’ he said to himself, ‘has 
long been wanting to get into communication 
with the Earth, but until the invention of 
radio this has been impossible. Now it is 
possible. But,’ he argued, ‘the Martians have 
doubted that Earth has a proper crystal to 
use in receiving Martian communications. 
Therefore, the first thing the Martians 
would attempt would be to send the earth 
some of the Martian crystals. Mars, wish- 
ing to do this, would undoubtedly rig up a 
large cannon, load a lot of crystal into it, 
and fire it at the Earth. That is what this 
meteorite undoubtedly is. So, when I have 
the crystal taken from the meteorite, I shall 
be able to communicate with Mars.” 

“But, hold on now!” said Mr. Casey. 
“I'm not knowin’ much about these radio 
sets, mind you, but wasn’t someone after 
telling me that them crystal sets don't get 
messages from very far off?” 

“Mr. Casey, sir, you are right.” I said, 
“but you must remember that Mars is only 
48,600,000 miles from the Earth.” 

_ “Sure!” Mr. Casey agreed. “I was almost 
torgettin’ that.’ 

“Which is not far for a crystal set,” I 
said, “if constructed by a man who knows 
how to build a set properly.” 
- “Of course not,” said Mr. Casey. 
What's forty-eight million miles more or 
less anyhow? Does your crystal set listen 
in that far, sir?” 
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“Mr. Casey, sir,’ I said solmenly, “] ive 
| you my word that on June 17, 1923, I was 


listening in on my crystal set——one I| mac 
with my own hands, using only a cigar box 
and three dollars worth of material——when 


I distinctly heard a sound that I can best 
describe by saying ‘Piff!piff!’ For a fey 
minutes I thought it was merely static, but 
a little consideration told me that no static 
| had ever said ‘Piff !piff!’ in that tone of voice 

Immediately I knew I was hearing a syn 
spot piff-pifing. And, Mr. Casey, the sun 
| is 92,900,000 miles from the Earth. I need 
say no more regarding the capabilities of a 
well constructed crystal set.” 

“And, to talk plain t’ ye,” said Mr. Casey 
“you'd better not.” 7 


“So, Mr. Casey, sir,” I said, “I only need 
remind you of what you already know: Mr. 
Duff se cured a crystal from the Pesquagun- 
tic meteorite, put it in his set. and immedi- 
ately heard from Mars.” 

“And went and dented his whole family 
with the axe,” said Mr. Casey. 

“Ah!” [ said. “But that was necessary, 
He explained all that to the coroner. The 
members of his family were so full of nega- 
tive animal magnetism that it spilled out of 
their ears, flowing through the house and 
short-circuiting the Martian ether waves, 
Professor Duff quite plainly informed the 
coroner that he had not meant to kill his 
family——that they died was entirely an ac- 
cident. He merely wished to knock small 
holes in the tops of their heads, so that the 
negative animal magnetism——instead of 
flowing downward from their ears——would 
spout directly upward from the new holes in 
their heads and pass harmlessly into the 
upper atmosphere. You will recall, I am 
sure, Mr. Casey, sir, that after he had made 
the holes in the tops of their heads by 
tapping them there with the axe, he took 
them into the front yard and seated them 
back to back. He did that because his 
aerial was in the back yard. He did not 
want the negative animal magnetism to 
spout up against his aerial. It was, I admit, 
unfortunate that his family could not stand 
a simple jolt on the head. That was their 
fault, not his. The family of a true radio 
enthusiast should be so built as to stand 
more than that when the radio enthusiast 
is enthusing normally.” 

“Ts that so! Is that so, now!” said Mr. 
Casey in a tone I did not quite like. “And 
[ suppose you would tap your own wife on 
the head with an axe if you got a notion 
she was a nuisance to your radio fooling?” 

“No,” I said promptly. “No, Mr. Casey, 
sir! IL would not. I have given the mat- 
ter deep consideration and if I ever wish 
to communicate with Mars——as I expect 
to shortly and my family oozes negative 
animal magnetism from their ears, I shall 
not puncture their heads with an axe. I 
have a far better plan. I shall bore holes 
in the tops of their heads with an augur.” 

“IT see! TI see!” said Mr. Casey im a tone 
| thought distinctly foxy. “So that’s the gen- 
eral idea, is it?) And what was it you said 
you'd be wanting to ask this Duff guy, 
now ?” 

“A very simple question, Mr. Casey, sir.” 
| said. “Up to the present time Professor 
Duff has not told the world what message 
he received from Mars. I want to hear 
from his own lips what that message was. 
I want to ask him to confide to me, in ab- 
solute secrecy if need be, the message he 
| heard on that wonderful day. If possible, 
| | want him to allow me to repeat the mes- 
sage to the members of the Upper Flush- 
ing Scientific and Annual Clambake Associa- 
tion, so that we may make the investigations 
we desire to make to learn positively 
whether the message was from Mars itself 
or from the moon Daimos. Or, possibly, 
from the moon Phobos.” 

“And how will you know that?” asked Mr. 
! Casey. 
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useful for soldering 


ground clamp 
on the market. Fits 
all pipes from 14” 
No solder- 
ming necessary. Non- 
rusting metal strip. 
Will give most 
Positive connection. 


For 


No 


COPPER FOIL 


st copper foil made; 
wide. 
foil; 


$. 
er 10 ft. length | $.80 


riment- 


styles; 


A 


seccesccceeeeeGuI5 


en 


WIRE 


No. 
No. 
No. 
No. 
N 
No. 
No. 


N2514, Enameled No. 
SILICON STEEL N2515, Enameled No. 
Used practically in N2516, Enameled No. 2 
all audio - frequency N2517, Enameled No 
transformers. Setter N2518, Enameled No. & 
than iron. Extremely N2519, Enameled No. 32 
233” wide and N2520 ameled No. * 
.007” thick N252!, Enameled No, 38, 4 oz. 
N4900 Silicon steel per foot... N2522, Enameled No. 40, 4 oz. 1... 0.15 
su 


98 Park Place 


Factories: Brooklyn, N. Y. 


RADIO SPECIALTY CO. | 


New York City 

Oldest and Original Exclusive 
Radio Parts House in U. S. 
Elkridge, Md. - 


| 
g 


DEALERS 


= Get Our Special 


Cees 


Proposition 


| room 


MELOTONE LOUD SPEAKER at, 
The best. popu. 
loud speaker 
on the market. 
Has tuned fea- 
ture the same as 
all 
phones, «F i 
horn, heavy mee 
tal base, five foot 
cord. Nickle 
gooseneck. Great- 
Compares favorably 
Size 


lar 


est tuned loud talker. 
with most expensive speakers. 
144”; horn Jength 11442"; 
tal height 9” 
N255 Melotone 


REINARTZ COIL 4 
Hard rubber center; double 
silk wire; 15 taps and 3 leads; 
with screw for panel or board 
mounting. 444” diameter; 4” 
thick. Duo-spider web wound. 


bell 656”; 


Speaker 


N2660 Coil; 220—600 \ 
BIEN acitcleddackacased -90 | 
N2661 Coil; 150—500 

WRENS ace cesar cecees $1.90 


DILECTRYTE 
PANELS 
Latest and best panels, 
Better than phenolic 
materials as per report 


of Bureau of Standards. Highest dielec- 


trie strength. st Water absorption. 
N7100 Panel 3-16” é 9 
N7120 Panel 
N7140 Panel 
N7180 Panel 
N7210 Panel 
N7240 Panel 


small torch made. 
intense hot flame. 
flame can be directed 
y spot. Great for finest 
Torch 5x1” $.85 
Torch Sx%” . 
BAKELITE SOCKET 

Octagon shape. Four nickle 
binding posts, phosphor bronze 
= ee springs. 3est bake- 


oo; 
, NESIO .$.40 


Bakelite socket 


“MONODYNE” TYPE 
SOCKET 
This socket takes up less 


than any socket on the 
market. Made for panel on 
base mounting. It occupies 


25 percent less room than all 
other sockets. Nickle plated 
and polished tube, fibre plate 


and 4 sockettes. Guarantees 
noiseless tubes, Wonderfull 
action. 


N6503 Socket with four 
sockettes, $.45 
ROSIN CORE WIRE SOLDER 

A non corrosive solder 
with flux inside. 
N4104 Bdlder per 18” 
$.10 


ae eee 
THE **RASCO”® 


JUST OUT TE Rise 


CONTAINS 75 VACUUM TUB 

O0OK-UPS, 350 ILLUSTRae NO.10 

TIONS, 550 ARTICLES, 
All Armstron 

Circuits: These —_ 


important circuits 
"RAR Tia IT" 


are explained 
WH 


84 PAGES 


clearly, all values 


puzzle you. 

Just to name a 
few of the Vac- 
uum a 


one-step amplifi- 
er; Armstrong 
circuits; one-step 
radio - frequency 
amplifier and de- 
tector ;three stage 
audio - frequency HM 
amplifier; By ae 
wave regenerative [Aapeameam 
GUE MERIELL 06 98 Dark Place/ 
radio - frequency Hi¥ me 
amplifiers; radio - FRE. 
and audio - fre- 
quency amplifier; 
inductively coupled amplifier; Armstrong 
superautodyne, e 

re mailed only upon receipt of 
15 CENTS IN STAMPS OR COIN 


Vhe cially « 
i 
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AWonderful Radio Bargain 


Armstrong Regenerative Set 


Licensed under the Armstrong Patent No. 1113149 for amateur experimental and scientific use only. 

ERE is a money saving Radio Outfit SEND FOR 

that will bring the news of the world . 

—concerts, lectures and stock reports | Our New Radio : Catalog 
into your home. Would ordinarily cost 
$35.00 to $40.00. Sold complete with head set, 


tube, batteries, aerial and ground wires, for 


Everything for radio at lowest prices, 
including other complete sets. Many new 


only $23.25! Connections simple and plainly hookups, complete list of broadcasting 
marked. Easy to tune. Long receiving stations. Contains “How to Build an 
radius. Order NOW! Shipping weight, 12 Aerial.”” Invaluable to expert and ama- 
pounds. teur. Mailed free. Ask for Radio Cata- 


S7TRNO3GE ............cceece00...$23-28 | log No. 82R05. 


A “B” BATTERY 
_ Built for Radio 


By Radio Experts 


The Improved Re-chargeable “B” Battery 
Insures Noiseless Radio Circuits 

} 

With the SIDBENEL Re-chargeable i adie Bat- 

tery you can count on four or six months serve 

ice on one charge alone. Recharging costs you 

only a few cents and with ordinary care the 

battery will last 5 YEARS in normal service. 

That is one of the many reasons why 
Sidbenel Storage “B” Batteries 


are universally recognized as ‘Perfect for Radio 


Work.” 
Its many SPECIAL NEW FEATURES include: 
Hard Rubber Container Extra large plates 
Separate sealed cover for each cell Brings signals in very loud. 


SPECIAL PATENTED PLATES ARE USED 


They will give an immediate discharge of FIFTEEN AMPERE and a voltage of twenty-two and 
one-half variable from two volts up. Should it become partly discharged at any time, Just connect 
it to your charger, lamp-socket or lighting generator, and within a few hours your SIDBENEL 
STORAGE “B” BATTERY will be recharged to its full capacity, costing you less than one-half a 
cent, and saving you the price of a new battery. Each time the battery becomes discharged you 
simply recharge it. 

Variable Type 201D Assembled Knocked Down Complete illustrated directions for charging 

: . re 


; es oye ie a 7 4.00 from your lamp socket or from your generator 
2 units 45 volts..... 9.80 75 : 
4 ener vio 18.00 14.75 and how to assemble come with each battery. 
its 115. v 22.50 7.75 
AC. Rectifier. seeaete “1'50 , 85 Send for complete catalog of parts 
.c ET. wansecns = 8 


. ‘« 4 WA Trade in your old Sidbenei with $2.00 for new type. 
e y > 
“benel Rapio EouipMENT MANUFACTURING CoMPANY 
25 Mt. Even Ave., New York City 
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“By the words of the message, undoubt- 
edly, Mr. Casey, sir,” I said. “By the man- 
ner in which Professor Duff has so closely 
guarded the message, giving it out to no 
one, not even to the Sunday newspapers, | 
am convinced it was a message of the yt. 
most importance. No doubt it is a message 
that, when revealed, will change the whol 
future history of the world. It may, and 
doubtless will, change our forms of goy- 
ernment, give us a new religion, give us an 
insight into the spirit world, and make of al] 
men real super-men. By the phrasing of 
that message he received we may be able to 
judge whether it came from Mars or from 
the moon Phobos. It may be slightly dif- 
ferent in dialect-——” 

“Well, go on, then, and ask him,” said 
Mr. Casey. “He’s in the nice little room 
down yonder, with 675 above the door. But 
don’t be long. And don’t rile him.” 

I walked down a corridor’ which had 
rooms on either side, all neatly barred to 
prevent persons from annoying those inside, 
and I found Professor Duff. He came to 
the door and grinned at me through the bars, 
and [ told him frankly what I wished. | 
explained the greatness of the Upper Flush- 
ing Scientific and Annual Clambake <Asso- 
ciation. 

“Professor Duff, sir,” I said, “asa delegate 
from that Association I am empowered t 
beg you to confide to us the message you 
received by radio from Mars. If  possibk 
we want your permission to give it to a wait- 
ing world. Until now you have kept it 
secret. It is time you let the millions of 
cager inhabitants share the message with 
you. In the name of Science, and for the 
good of the world, will you tell me what 
the message was?” 

For a full minute Professor Duff looked 
me in the eye. Then he said: 

“Yes, I can trust you. You will repeat 
the message ungarbled and untwisted. I will 
tell you what it was.” 

I trembled in every limb. I was fright- 
fully excited, but I tried to be calm. 

“What, sir.” I asked, “was that world- 
epoch message you received from Mars?” 

“It was,” said Professor Duff, “this: ‘Yes, 
we have no bananas.’ ” 

And then he climbed hastily up the bars 
of his door and uttered low twittering 
sounds, like a squirrel, 


The Amateur To the Res- 
cue of the BCL 


(Continued from page 531.) 


quency amplifiers sufficient to give any rea- 
sonable distance and volume. A _ fine high 
frequency synchronous spark transmitter 
was also among their possessions. 

The instruction that they gave could not 
be beat outside of a regular school. Theory 
from the most elementary to the most ad- 
vanced was expounded by several competent 
instructors, and helped along by the members 
themselves. There were code instruction 
tables that could be worked at all speeds, 
and beginners were soon graduated into the 
experienced class. 

A separate room was fitted up as a work- 
shop, in which tools and materials were sup- 
plied for building and repairing all sorts ol 
apparatus. A very nominal charge above the 
regular dues was made to those members 
who wished to use the shop, in this way 
making it self supporting. A very complete 
library of radio and electrical books com- 
pleted the list of the club’s belongings. 

About a year ago the members thought 
they would like to extend their sphere 0 
usefulness, and include the broadcast lis- 
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_ Send For This Handy Book Today | 
| 
Contains Explains 
| Description and Functioning of the 
Illustrations of all Apparatus in the 
Radio Parts Different Circuits 
This “Pocket Size Edition Gives: 
Variable Condenser Capacities — Variometer 
| construction—TIIlustrations and description of 
radio symbols. G| Why rheostats should have 
greater contact surface. GO| Advantages of light 
weight receivers. G] Why Bakelite is the best 
insulation for radio. G, New and ingenious in- 
ductance switch and knob—Defines radio 
terms—Explains importance of good aerial and 
ground, G| But—most of all—It shows the be- 


ginner, why the highest class apparatus is the 
most economical and satisfactory —54 pages of 
interesting information and illustrations. 


HIS BOOK IS FREE 


Write for it today. Address Radio Dept. A. 


KELLOGG SWITCHBOARD & SUPPLY COMPANY 


1066 W. Adams St. . Chicago, Illinois 
Kansas City, Mo. Portland, Ore. San Francisco, Cal. 


Columbus, Ohio 
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| teners. At first this idea aroused the ire of 

‘ y the more staid and stable of the members 

t S t e on tact C but finally it was put through to the great 

> | lox satisfaction of all concerned. Within sey. 

a es eral weeks after the first anonuncement of 

Sa el | the new policy, about 40 BCL’s enrolled, 

t at coun ts and this number gradually crept to 60. Now 
oad Special Socket se members, < 9 sneci: . ¢ 


5 Sees Att these at a special rate of dues, 
Tubes, Price 50c increased the club’s treasury by $312 a year 
CAREFUL examination will show that each —a tidy sum. : 
a>. = contact in Na-ald sockets and adapters is of rN rhese fellows did not attend the reg. 
; a wiping nature on a broad surface, and so de- Ax ular meetings, but had special meetings 
<> signed that strong tension is permanent, no mat- s>\ arranged for them, at which instruction 


and advice particularly suited to them was 
given, Some of them brought their sets 
and had them looked over and their troubles 
sought out. Others brought their new ideas 
and circuits and laid them on the floor, where 
they were discussed and their merits and 
demerits thrashed out. Larger quarters were 
not necessary because most of the new mem- 
bers enrolled chi fly for the service that 
they could receive, rather than for the 


ter how often the bulbs may be removed or how 
much the connecting prongs in the tubes vary. 


Na-ald sockets are moulded of Bakelite, with 

uniform cross-section and cure, and other engi- 

neering features incorporated to avoid plate to 

De Luxe No. 400 grid losses and to insure that each tube develops 
Price 75¢ its fullest efficiency. 


The new Na-ald dials combine rare beauty of 
design with highest efficiency in use. These dials 
are moulded from genuine Condensite in such weekly association, and therefore only about 
a way that absorption losses are reduced to a t ie aie one-half of the membership was at any one 
minimum. Knobs are so shaped that fingers do Wol and 200 ‘Tubes time present. 
not conceal clear numerals and graduation on No. 450, Price 50c These newcomers were also allowed the 
the bevel of Na-ald dials. privileges of the library and of the work- 
Na-ald Circuit Booklet packed with each ee ee ee a 
Small-space, No. ot Na-ald product regular fee. If, on account of inexperi- 
35¢, r $l. ence, or for any other reason, they could 
do their own shop work, one of the other 
members would do the work for them at a 
slight extra charge. When put on top of 
the dues, these fees brought the additional 
money taken in in a year’s time, to over $500 
In addition to this, suitable receiving ap- 
paratus and a loud speaker were provided on 
certain nights and between special hours, 
for the use of those who wanted to get cer- 
tain stations and did not have the facilities. 
— Gola Quite frequently an open house was ar- 
, ranged, at which the members could take 
= fy 3 No. 3783—3/16” insert aha see ee , 
| 3784—¥4" Insert, 376” their friends, and have them listen to a 
' a Dial. Price 75¢ pecial concert, to a prominent speaker, or 
eae ~« pe 4il 2 _, 4 ry 35e, | | » the baseball or fight returns. 
— - — — _——__________—_ To sum it all up, the idea helped to bring 
about a better understanding between the 
° e BCL and the amateur. With a better knowl 
Add-A-Unit Line | edge of his apparatus, the BCL was able 


The ideal way of building a Radio P to cut out most of the interference which 


Write for “Why a Bakelite Socket?” and other 
descriptive literature 


Alden Manufacturing Company 
Manufacturers of sockets and dials for every radio requirement 
Dept. K. 52 Willow Street 
SPRINGFIELD, MASS. 

Cable Address, Aldenco 


Set—least nae, no Pagg, he formerly laid to the amateur, and he be- 
a8 S0st——24 i s is x- | a - . . . 
age tegucr aaa je paca rh vee | came more capable of choosing his circuits 
ib'e to meet all new conditions, Fore ae 

hookups and discoveries as they and sets, and to more easily find out the 
arise, | trouble when things went wrong. And the 


Each unit is complete, with its own Bakelite panel. dials, knobs, 
contact points and wiring. ; 
No shopping around for all these parts. Yet you have the excite- 
ment of testing out all the new hookups, by making new combi- 
nations of these standardized units. 

RPM units include: 
Variometers mounted and un- 
mounted, variocouplers mount- 
ed and unmounted, Coupled Cir- 
cuit Tuners mounted and un- 
mounted. Detector Units, Au 


amateur became more tolerant and _ began 
» respect the rights of his friends, and 
furthermore began to glory in his increased 
and prosperity. 


rower 
powce! 


The Amateur Traffic 
| Problem 


dio Frequency Amplifying 

Units, Radio Frequency Ampli- | eae aI Oe de ae 

sriaga) acts : ntinued from page 536) 

fying Units, and a new type mounted or unmounted Vari | (Con ed jre page 

able Condenser—capacity from zero to .0006237 M. F. mua viata 
RPM instruments are all moulded Bakelite. Mounted oe ¢ 
units come with uniform engraved panels. They are backed | Value and mmportance the traffic that IS 
by an absolute guarantee of workmanship. Their splendid randled carries! 


ptermence has made every user a proud booster for the \ station may handle 350 messages in 
mM U Line, : 
Send aaa aaiilias of these units and suggested hookups. hts month but in 90 per cent of the ¢ meer'e 

337 of these will be, “Please QSL card, 
| the entire total of which does not poe 
| the importance of one short message trac- 
| ing a lost shipment or similar intelligent 
| communication. Right down in your radio 
| hearts YOU know it too——every one of 

you who really takes the game seriously! 

Then why, oh why, do you admit the fact 
and then sneak out to your little shack and 


667 West 14% St. 


| brazenly take and forward a dozen more 
| of the rubber-stamp atrocities? It’s a 
| downright reflection on your operating 
“MASTER” Radio Products ability, for it takes no skill at all to copy 
Manufactured by Radio Division of a message when all you need pay any at- 
UNION CONSTRUCTION tention to is the address and_ signature; 
=— ts— 4 s : 

omepiote — nll ~aeaans COMPANY you can guess the text, and on messages 
ROSE RADIO SUPPLY Oakland. California of the objectional kind the address and ~ 
: ee i ; nature merely comprise two groups of ca 

129 Camp Street New Orleans, La. Choice Jobbing Territory Still Open. ae fee 8 
Send 10c for latest catalog Write for particulars ietters. Any cargo grade operator can 

handle that traffic. 


ey et ae 


19>? 


Ire of 
mbers. 
great 


Iction 
| Was 
Sets 
ubles 
ideas 
vhere 
and 
Were 
nem- 
that 
the 
ibe ut 
one 


the 
ork- 
the 
eri. 
ould 
ther 
ita 
of 
nal 
500 
ap- 
on 


Every Tube You Buy Should Have 
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the Protection of C-H Control 


There Is a Specialized Rheostat by the 
Master Builder for Every/Requirement 


The Cutler-Hammer engineers, world-tamed specialists 
in electrical control, provided in their now tamous C-H 
Radio Rheostats a new standard in accuracy of design and 
quality of workmanship among radio instruments. 


Outstanding, was their originality of construction. Built 
almost entirely of non-warping metal—finished in beautiful 
satin nickel and ebony black—turnished with adjustable, 
spring contact fingers, comfortable knobs of genuine Ther- 
moplax, and nickeled pointer, these rheostats were quickly 
recognized as worthy of the trade-mark they carried. 


And as the science progressed and new tubes were intro- 
duced the C-H engineers evolved new models anticipating 
every requirement. Today there are tour specialized C-H 
Rheostats (the 4-ohm vernier, the 4-ohm plain, the 30-ohm 
and the 125-ohm) to control any tube you desire. Each has 
been designed tor the service it must render, and can only 
be wired to give the voltage needed for the tube it protects. 
For satistaction in radio, demand the mark of the master 


builder on your control instruments. 


THE CUTLER-HAMMER MEG. CO. 


Member Radio Seétion, Associated Manufacturers of Eleétrical Supplies 
MILWAUKEE, WISCONSIN 


One Half Million C-H Radio Rheostats Now in Use 


able for change in battery 
potential. : 
»~ 11601-H12 . 25c = 


607 


“Built by 
Rheostat Builders” 


C-H 4-Ohm Radio Rheostat 


Perfect control for the one ampere, 
six-volt tubes, or WD 11 (dry cell) 
type. With vernier, for detector tube 


control. 
Type 11601-H1 ..... $1.50 
Plain type for amplifier tube control. 
Type 11601-H2 ..... $1.00 


C-H 30-Ohm Radio Rheostat 
Precise control of the one-quarter 
ampere, six-volt (UV 201-A and 
C 301-A) tubes or the UV 199 type 
on 4.5-volt source. 

Type 11601-H9 ..... $1.50 


C-H 125-Ohm Radio Rheostat 
For control of the current-saving 
UV 199 tubes on a current source 
of six volts. Use your storage cell 
with the new tubes—it will need re- 
charging only at long intervals. 
Type 11601-H ...... $1.50 


C-H Variable Resistance Unit 
Adds to your five-ohm rheostat just 
the resistance required to control 
the 4 amp. 6-volt “A” type tubes or 
the UV 199 type. Saves the cost of 
new rheostats and the trouble of re- 
— _ panel. Fully adjust- 


CUTLER-HAMMER 


iL 
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The Perfected Radio Plug 


A Splendid Specimen of 
Weston Workmanship 
So simple, quick and convenient that every 


owner of a Radio Set will soon be using nothing 
else. 


Connecting 


Illustration shows how terminals attach by 
merely shoving them into plug. Lower illustra- 
tion shows how by pressing the triggers toward 
each other—terminals may be instantly released. 


No tools required—no broken fingernails. Per- 
fect contact, always. One plug does the work 
of several, where quick changes or experimen- 
tation is required. 


Originally made for the exclusive use of the 
Weston laboratories in their experimental work. 
Now, on the market, because this plug was too 
good to keep from the public. 


At All Dealers 


e 
If your dealer cannot supply you, send his name, 
and we will fill your order direct. 


WESTON ELECTRICAL INSTRUMENT COMPANY 
173 WESTON AVENUE NEWARK, N. J. 
Makers of the World’s Standard Electrical Instruments 


Electrical 
Indicating 
Instrument 
Authorities 
Since 1888 


STANDARD - The World Over 


PIONEER”’ Instruments 


Surpassingly Beautiful 


The rich mahogany finish of*their molded Bake 
lite shells, contrasting with the deep green of 
the silk-wound stators, and both set off by the 
polished nickeled hardware—give ‘‘Pioneer” it 
struments a “‘class”’ that instantly attracts ever) 
esthetic eye. 

They'll make your radio set “‘look like a thou 
sand dollars” and—their performance will de 
light you quite as much as their looks. 


Variometer = $6.50 
Variocoupler $7.00 
So internationally poputar that we've had t 
buy and equip a new plant that has quadrupled 
our producing capacity. 
Awarded the Radio News Certificate of A; 
proval, with a high score on every count. 


Positive contacts, close coupling and permanent 
alignment of moving parts. Variocoupler is 
wound inside the shell like a variometer—an 
exclusive “Pioneer” feature. 

Order from your Dealer or remit direct to us, 
giving us name and address of dealer you wish 
to favor. 


Circular Free. 


PIONEE 10. “Pioneer” Variocoupler—$7.00 
ranch Offices: 
‘ ORPORATION : il a st 220 Fulton St. 


963 Abingdon St. Galesburg, Hl. Kansas City, Mo. ...... 208 Belinee Diie 
European Branch Office: London, Eng., 27-28 Anning St. Minneapolis, Minn. ...... 705 Plymouth Bldg 
aston E. Marbaix, European Mor. San Francisco, Calif. 3. Larkin St 


RHAmSTINE*  |/ °Q"Glohe Phones for °4* 


The Rhamstine* Victophone replaces the 


reproducer _on your phonograph and A purchase at a bankruptcy sale enables us 
transforms " into an ideal loud-speaker. to offer 300 pairs Globe Radio Head Phones 
7.50 post paid. 2200 Ohms at $4.50 per pair. Compl “i 

oe ‘ ° t 
J. THOS. RHAMSTINE* list of radio parts be t ; ; . ‘Aitken 
500 Woodbridge East Detroit, Mich. . phe ate, cai ge a 


Radio Co., 504 Superior Street, Toledo, Ohio. 
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HELP THE NEWCOMERS 


Now that we've brought up the ques- 
tion of operating ability, let’s see what this 
means. Seldom if ever do we hear “QRS” 
in the air any more. Surely there are just 
as many or more beginners in the field than 
ever. Where do they pick up their initial 
training? It looks as though they've been 
badly scared, or sneered down by some of 
the older heads in the game. Have you 
realized what that attitude leads to, you 
who had to learn once yourself, but can- 
not tolerate other beginners? The latter 
are going to GUESS at what they don't 
GET and that’s a mighty serious fault. 
Once a man forms the guessing habit, he 
is doomed as an operator. Suppose he 
took up operating as a means of livelihood, 
how long would he last with a com- 
mercial concern if he GUESSED at what 
he missed? What a terrible toll of lives 
would be taken if a railroad telegraph op- 
erator were permitted to GUESS the train 
orders! Don’t be guilty of making a 
GUESSER of the other man use the 
Golden Rule. 

If you handle the right kind of traffic, 
your messages will be of such importance 
that you can't AFFORD to have them 
guessed at! As for YOUR individual oper- 
ating ability, are you quite sure that you are 
a GOOD operator. Just the faculty of 
handling the code at a high rate of speed 
doesn’t make an operator. Are you familiar 
with every one of the Government regula- 
tions insofar as they govern amateur sta- 
tions? Do you know how PROPERLY to 
call and answer a station? Can you say a 
great deal in a few well-chosen radio abbre- 
jations? And can you send good, clean-cut 
signals for a lengthy period at a fair rate 
of speed without falling all over yourself: 


\sk yourself these questions——it may 
surprise you to be honest with yourself! 
Here are a few more pointers on actual 
operation. Why in the world, after once es- 
tablishing communication with a station, do 
the majority find it necessary to call such a 
station ten or a dozen times prior to each 
transmission? For example, a station has 
four messages for another. He calls him 
and receives an acknowledgement and an 
invitation to proceed with his business. He 
sends one message. An OK is received and 
he then calls the receiving station ten or 
twelve times, signs his own call five or six 
and follows with another short message. The 


writer has never yet listened in on a typical 
amateur receiving set and not been able to 
find his man right there in the same identical 
place each time. Why not assume that such 
a communicating station can do the same 
with your signals? He doesn’t need a long 
call to find you each time between messages, 
make your calls short and snappy after com- 
munication is once established other fel- 
lows are waiting to use the air. : 

Here’s more——when you have transmit- 
ted a message, DON’T go back and repeat 
the address and signature voluntarily. If 
the receiving operator misses anything, he 
will tell you don’t assume that he didn’t 
get it. Give him credit for at least ability 
équal to yours, or slow down to suit your 
ability to his. 


Perhaps one of the most common present 
day practices, and to the writer’s mind one 
of the most obnoxious, is the double sending 
now almost national in adoption. You don’t 
HAVE to send each word twice as a rule! 
Don’t you know that if each word of each 
message were sent only once, QRM would 
be cut in two? It doesn’t take any kind of 
an operator at all to copy stuff sent double. 
QSZ was a signal created exactly for that 
purpose. If an operator DOES require dou- 
ble sending, he will request that you QSZ. 
Some of you say, ‘‘We have to do it to get 
through the ORM.” Nonsense! Let me re- 
peat—if double sending were eliminated, ex- 
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“RICO” PRODUCTS 


“RICO” Tuned (Adjustable) 
Loud-Speaker Phone 


“RICO” Tuned (Adjustable) Melo- 
tone Loud-Speaker 


GOODS 
BACKED 
BY 


The highest grade, lowest priced, and most popular loud-speaker on the mar- 

ket todas This speaker is equipped with ‘Rico’? TUNED “adjustable” : 
loud-shei aker unit. Comes fully equipped with fibre horn, heavy cast base 

nickel se neck and 5 foot cord, This low aii spe aker sombarr well 

with the most expensive ones. Length of horn 11? total height 9” 

No. 250 Melotone Loud-speaker’ ............... ; "$6.00 


“RICO” 


Die Phonodapter Guarantee 


43 PLATE 


CONDENSER “ 


Double 
Phonodapter 


75c 


PPED HOLES 
FOR PANEL 
MOUNTING 


‘iL 


“RICO” Fibre Horn 
Loud-Speaker 


OLES FOR Wd 
TABLE MCUNTING 


THE “RICO” STRAIGHT LINE 
CONDENSER 


Complete 


25 Loud-speaker phone 


waract 


sirerivertverivetvextv 


rat 


+ 


Wit 


Ami 


7 


WI ¥, 
WOW. 


D4 
RUBBER 
GASKET 


Cc TY E LS ee is the pana “‘adjustable’’ loud-speaker phone. A twist of 
~ the wrist adjusts sound from le w to high. No rattle is possible, 3 
CAPACI QUA Maximum volume. Illustration full size. i - al 
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“RICO” Tuned (Ad- = 
justable) Phones * 


aap 


[ff f 
tee 
TO TUNE: "2" Zone 


condenser marks a revolution in condenser building. It is the 
simplest and most practical type of condenser as yet developed for 
broadcast and amateur work. This condenser has been developed by 
our engineers after considerable research work and has heen pro 
nounced perfect by experts. 


SOME OF THE OUTSTANDING POINTS: 
1—Large cupachyy (.00L Mi.) 
2—Replaces a s-plate condenser, 
o ses a minimum of space, size 
4 For panel mounting or for tablet 


This 


+7 e"x215""218 
1 universal in its scone 
ts condenser from minimiur 


adits 


5—One complete revolution of dial mu 
to maximum. 

6—Vernier effect. 

7 Absolute straight line curve, 

S—Accumulates no dust between plates as is the case will i 

lensers entirely enclosed. 

9—Light weight. Condenser only weighs 8 oz, 

10—Less than 1-10th amount of parts as used in old style ¢ 
plate condenser, 

1i—Can never get out of order, 

12—Impossible to short cireuit. 

13—Works in any position, vertical or horizontal. No counterweights 


needed. 
14—Lowest in price for high class condenser. 
15—Compactnes Size only 3 x216"x1%" over all. 
The Rico Straight Line Conc ienser must be seen to be appreciated. 
Made of the best materials that money can buy. Stands in a class 


by itself. All metal parts finished in nickel plate. 

We will refund your money if this condenser is not all we claim 
for it. 
No. 450 ‘‘Rico’’ Straight Line Condenser complete with $4 
Si MMRCITIE RUIN sisi id intact oa avails late ielaie V.birres adiaie cine wsilaa mia aibia ee 1.75 
No, 451 the same condenser but without dial (shaft is for $ 
PERU) wna Sivieiain s15 094414 80104 8 Sis ae eulsies Vie asleganiean ee 1.50 


The best phone on the market today. 


Ex- 
great volume of 
made using the 
patented adjustable diaphragm. 
pole feature with center pole in mathe- 
matical center of diaphragm, 

No, 20—2000 ohm Head set $6.00 
No. 30—3000 ohm Head set $7.00 


treme ly 
sound, 


sensitive with 
Only phone 


ree ADI 
a COUPON RN f 
Na 9) 1 ‘ 
id § Radio Industries Corp., ry 
INDI IS | [RIES ' 131 Duane Street, New York City. : 

4 
@ Gentlemen:—Please send me by Parcel Post...... ag 
Our highest grade loud- speaker. Horn made of a i : Ep Wl AER ag One RaRR — on ‘ 
heary fibre and substantially built. Height 23”; 131 Duane Street, New York City g Pay the postman the amount Of..............+0. ‘4 

e “quipped with No. 25 tuned loud-speak- : i 

wa Phone, A wonderful speaker! ae wonderful Cable Address: Ricotrade, New York. MENA y Coy cas Gateneen cwteeeea ed oes cuneate ! 
value! Detroit Distributor i 4 
No. 115 Loud-speaker, complete ....$10.50 Koploy & Ross, 1244 Randolph St., Detroit, Michigan : Street .seeeeseeeeeeeers ae nee oe 
—_—— LL... i | 


r-----SEND NO MONEY---==1 
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cess, developed 1 CQMPANY INC: 
search and experi: | 17 Mechanic St. 


L Newark, N.S 


~ \U&LS.TOOL 


CONDENSERS 


Plates and Spacers 
Chemically Treated 
to Prevent Oxidizing 


HE greatest enemy of condenser 
ethciency — oxidizing of plates 
U. S. Tool Condensers, as described in 


and spacers —is conquered in 


the adjoining panel. Years of contin- 
ual use and exposure leave these con- 
densers unharmed—as perfect as the 


Built to 


day they were purchased. 

Climatic changes maintain a reputation, gained thru 
eventually spread years of honest manufacture, Every 
a film of oxidiza + ‘ : 5 
tion over the su other feature of these condensers is as 
face of plates and thoughtfully evolved. Write for illus- 
spacers A his gh a s - ‘y 
eT trated booklet and the name of the 
to the radio fre nearest U. S. Tool dealer—TODAY! 
quency currents 
U. S. Tool Con 
densers are pro 
tected against oxi- 
dization by a pat- 
ented chemical pro- U.S. I OOL 


he 


Automatic Plug 
A UTOMATICALLY perfect 
<A electrical connection. Made or 
broken with one swift, simple move- 
ment. Terminal tips, held in a vise- 
like grip that tightens the harder 
you pull on the cords. Lever in- 
stantly releases the tips. Each Sa- 
turn Plug fully guaranteed. 


LIST 
PRICE, $] 


Above The Ordinary ‘‘Radio Products”’ 


The Saturn Mfg. & Sales Co., Inc. 


48 Beekman Street 
New York, N. Y. 


Perfect Jack 


ROWFOOT Offset (illustrated in 

cirele below) reduces soldering to 
utter si licity. Solder and flux al 
ready on blades Nickle-plated brass 
bracket with rounded corners. Spring 
German-silver blades. Sterling silver 
contact point. 

LIST PRICES 

No. 1 Single Circuit pen 50c. 
No. 2 sx as Closed 55c 
No. 3 Double i 75c 
No. 4 Single Filament Control 75c. 
No. 5 Double ag = 80c. 


DX—PHANTOM—CIRCUIT 
No Aerial-Ground-Loop required—just a piece of wire laid 
on fioor or ground brings in near and far stations won 
derfully free of static and interference. With one tube ana 
0 feet of wire laid on floor user writes had Chi 


Denver at 9 a.m Night reception 


cago, Minneapolis, 
COAST to COAST. P. Ewing, Hardin, Montana.’ 
Vesco simplified circuit is easily operated, but one con 


trol for tuning in Dry cell tube may be used for portable 
set. Inexpensive to make as few parts are needed. Quickly 
constructed by the inexperienced from our complete instruc- 
tions sent postpaid for 25c., including hook-up of two- 
stage amplifier. Stamps accepted. 
- ~ ' = ' ' Sh OP ' 


ENGRAVING MACHINES 


For 
RADIO PANELS 
And Other Radio Engraving 


GRAVERS & PRINTERS MACHINERY CO. 
Sag Harbor, N. Y. 
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cept on request of the receiving operator, the 
heavy ORM wouldn't exist. It would be as 
though 50 per cent of the stations had shur 
down! Try it! 

Now about proper forms for traftic hand- 
ling. First, if you are going to handle any 
ratiic that amounts to anything, you must 
include a message number, check, office of 
origin and filing date. Filing time is op- 
tional, Make MESSAGES of your traffic 

not NOTES, as now. You already un- 
derstand and use the message number sys- 
tem; continue to do so. A check prevents 
loss of words of great importance. Learn 
how to properly check a message though, 
Inasmuch as your trathe is all overland and 
involves no charges, the simplest method 
would be to adopt the domestic count, that 
is, counting only the wording in the body as 
now done by the commercial telegraph com- 
panies. Every message MUST come from 
somewhere—hence an “othce of ovigin.” 
Most communications are of little value un- 
less dated, therefore date ‘em. A filing time 
often helps and is worth while, although it 
cannot be considered as absolutely necessary. 
Use your judgment in this connection. 

USE COMMERCIAL METHODS FOR SEND. 
ING MESSAGES 

your message in proper form, 
When you end one message, if 
a group of messages to one 
station, without waiting for acknowledg- 
ment between each, merely make an “AR” 
after each, following with “KA” and on into 
the next one. At the end of the series, make 
“AR” your call letters once, and the letter 
“Kk.” This signifies to the receiving station 
that you are through transmitting, have no 
more business for him and are now ready to 
receive his trathc. Once this procedure is 
memorized, the annoyance of a station com- 
ing back with an “RRK” after you have fin- 
ished your traffic to him will be eliminated. 
Instead, he will merely acknowledge your 
series and start right in on his. 

The form which you use should convey 
all the necessary information to him without 
the necessity of your telling him, “That's 
all OM, clr nw ga urs.’ Read your United 
States regulations ¢ -arefully ; all of these 
points are complete " covered in them. And, 
too, don’t make such a difficult, long drawn 
out process of concluding your communica- 
tion with a particular station. Ordinarily. 
enough time is consumed here to put through 
several more messages. The regulations dis- 
tinctly state that, “a station shall indi- 
cate conclusion of correspondence with a 
like station by means of the signal ‘SK’ 
(sent as one character) on the part of each 
station, followed by its own call letters.” 
That is all—not another dot! The typical 
finish among amateur stations is something 
like this, “Well, OM, gess NM nw, CUL 
best 73’s OM GN SK SK 73.” This seems 
to make it obligatory on the part of the 
other man to do his share, so he comes back 
with, “OK OM 73 CUL 73 SK GN.” For 
some unknown reason the first man must 
also render a long drawn OK for this—oh, 
| needn’t go on—you all know the stuff, but 
while an exchange of 73's in signing off is 
not objectionable, even this formality could 
be dispensed with unless a couple of personal 
friends are working together. Our object 
must be to cut QRM to an ABSOLUTE 
MINIMUM and the only possible way now 
in view of the thousands of transmitting 
amateurs in the game, and increasing daily 
is to eliminate every single unnecessary dot! 

Now, how about acknowledging a mes- 
sage? This is also covered by regulation 
which states that acknowledgment shall be 
in the form prescribed by the International 
Telegraph Convention. This consists of the 
call letters of the transmitting station sent 
once, the message number or first and last 
numbers correctly received, the letter R 
(once or twice), the call letters of the re- 
ceiving station once, and the signal “K,” 
“SK,” or “KA,” as fits the condition. 


In sending 
do it right. 
you are sending 


oe 


Do coated 
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—and now this 


Variable Grid Leak 


is added to the line of 


TWH 


Be «!\ | aS 
JOS. JONES 


TRADE MARK 


Double Circuit 
Jack 


Price $1.00 


oe ep OF 
ANTI~CAPACITY 


Double Filament 
Control Jack 
Price $1.25 


D 


Radio Jacks and Switcnes 


Improved “A” 
<= Battery Switch 
Single Filament Variable Grid Leak Price $1.00 
gle “eh v 
Control Jack Price $1.50 
Price $1.00 


See its compact, sturdy construction—it’s built to outlast your 
set. Continuously variable over a wide range of resistance— 
from 0 to 10 megohms. A dust-tight aluminum cap prevents 
accidental damage and assures long, satisfactory service. And, 
as with all the other Improved radio specialties, there’s 


pp g& Only One Hole to Drill 

—no soldering to do 

Improved Radio Jacks and Switches not only save drilling and 

as soldering—they save time, temper and money—they eliminate 
J unsightly contact points on front of panel—give you a neater 

job—give you better results by reducing capacity effects. 


Single Pole 
Double Throw 
Switch 


Open Circuit Price $1.25 
ri 2s 


Price 70 cents Ask your dealer for the little round jacks and switches with the 
red button, or write for folder describing the entire line. 


Closed Circuit Detector Amplifier Double Pole ‘i 
Jack pions Inductance Switch Double Throw — 
Price 85 cents Price $1.50 Price $1.85 Switch Price $1.50 


Price $1.60 


RADIO IMPROVEMENT CO.  Inc., 29 W. 35th St., New York 
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lhe writer freely admits that this proper 
form of acknowledgement is practically un- 
known, in fact, he does not EVER remem- 
ber hearing it used either by commercial, 
|naval or amateur stations, either foreign og 
|} domestic! It is the PROPER form, how- 
|ever, and is really short and convenient, for 
ke tells the entire story in the fewest pos- 
} 
| 


| 


sible words. In the event that communication 
lis good, with little or no interference, even 


{Jus 


a simple “RK” will generally sutfice, 


MANY MESSAGES ARE NOT DELIVERED 


Chere is another point just as important 
|as any that have gone before, that the writer 
| Wishes to touch on. It’s an old sore, but 
apparently has never healed—message deliy- 
ery. Perhaps it would be more appropriate 
to say, “non-delivery.” Think of all the 
wasted effort on the part of the conscien- 
tious originating and relaying stations when 
a message is pushed to the city of its destina- 
tion, generally overcoming terrific handicaps 
to reach there within a reasonable time limit 
only to be delayed many hours, often several 
days and frequently NEVER delivered by 
the final receiving station! The writer prides 
himself on the fact that in all his years of 
Closed Rotor | amateur operation, a message reaching his 
Price $7.50 station for delivery or relay never failed to 

reach the addressee (or next logical relay 
station) as soon as was humanly possible. 


e 
The Greatest Variometer Ever Boys, it's easy! One of the leading ama- 
teur publications recently carried a request 
Produced for suggestions on message delivery. There 


is a definite system to follow here. If a 
message reaches your station for delivery in 
your own city or nearby, in other words, a 
message that requires no further relay, it’s 


With Internal Pig Tail Connections. 


Wave Length Range 180 to 570 
Meters. Positively Guaranteed. 


A Leader in Appearance and Performance 


Three years ago Remler troduced the ‘‘moulded Bakelite’ Variometer. Since that time up to you. When vou have concluded com- 

the engineers of the Remler Company have made a thorough scientific study of the applica- eee Seat ES h tl of sais a hich wv 
m of variometers to every phase of radio reception As a result of this exhaustive study munication wit 1 the station trom W uch you 
i new and improved variometer, the greatest ever produced, is now offered to the public. | have Just copied such messages, THAT is the 
t ; ; ‘ |time to take care of it, not at the end of 
It has the lowest minimum and highest maximum wave length ever obtained in a | the evening, nor vet the following morning 
variometer and the wave length variation is exactly proportional to the reading of = _— Rie : < 
the dial scale. It will cover the entire range of amateur and breadcast wave lengths If you have telephone facilities, try anc 

: : : : : 1 - 

vhen used with any vario-coupler. Whea used with a Remler vario-coupler the | locate the addressee by this means. Call 
wave length range is guaranteed to be trom 180 to at least 570 meters. Pigtailed | on the information operator for assistance if 
connections are used between stator and rotor resulting in perfect contact and quiet RET lf eS -cessful in locating 
operation. All metal parts are buffed and nickeled; green silk wire is used = | CCG De. fT you are unsuccess PES 


on both stator and rotor. The general appearance and quality of the bakelite vour party, and have definitely established 
molding is the best ever built into a radio item. the fact that telephone delivery is impossi 
le, try and pass the message to a reliable 
local station which is near enough to the 
addressee to deliver it in person and AT 
ONCE! Perhaps a little inconvenient, but 
|surely the game is worth it. Failing all 
else, there is Uncle Sam’s postal system, and 
. , ‘ if you get it in the post office that same 
err eoees [ee . YY Gn night, the chances are nine to one that the 
proved emer \ , addressee will receive the message in the 
“ti morning mail. Your sole object should be 
on to deliver that message in the quickest pos- 


Bit als Va ay can sible manner. 
will o M - tegginces HR sacccgget ies REMLER RADIO MFG. CO. tae of you make is in h siding 


: : all the business you may receive for local 
ii eae Home Office: 248 First St., San Francisco delivery, until the end of the evening, when 


Tf your dealer cannot supply you send the attached 
‘ on lirect to us with express or postal money orde1 
Write for complete descriptive circular. 


Remler Radio 
Mfg. Co. 

248 First Sireet 

San Francisco, Cal::. 


Gentlemen: 
Plea 


vhict 


it is generally too late to rouse the addresse 
and you accordingly hold it over until the 
following day to be delivered at your con- 


0 i —_ T R E S C re! VACUUM TUBE HOSPITAL venience. Drop that habit—do all that is 


OE OT ee 154 W. Lake St., Chicago _30 Church St., New York City 


. aerial. Amplifiers 
to match set fo: your loud speakers. Circu- 
lars free—Full insiructions. 


TRESCO 


Tri City Radio Elec. Supply Co. 
BOX 148 DAVENPORT, !O0WA 


; hysically possible to deliver your local traf- 

Licensed under Armstrong U. S. aay “gory eval es aap oteageslgencigetl pnt he within : few minutes of its receipt. You 
1000 mile, 600 me- ee can imagine where the Western Union and 

ter range regener- Vacubub Amplifiers and Detectors Postal companies would be t ndlay were they 

en ee ee to deliver messages at their convenience. The 

Add _— Cur sy pe yngplco yen toe system as above outlined for message dot 

6 oe cae _ C802 : ery is substantially the same as used by eon 

aciiies  snublia Radiotron eye ~—  ildgumagiaaal world famous companies and it has prove 

Cheaper than crys paneonshte rises its worth. Phone first, then personal Golivery 

> tal set. Uses any Mail orders solicited and promptly where phone fails, and finally U. S. mal 


__ Shee, where no quicker means is available. 
arco In the case of message delivery, how very 
GEORGE H. PORELL CO., Inc. few of you know the proper procedure m 
Telephone: 7931-R the event of it being impossible to accom- 
SOMERVILLE (44) MASS. plish such delivery for some reason beyon 


= « i your control. The answer irene 
Print Your Own OLD COINS, LARGE FALL SELLING CAT. | | station of origin! So few service message 


F Cards,circulars,labels book, paper. Press $12, alogue of coins for sale free. Catalogue quot- are handled over amateur radio circuits ws 
E, , = ave ay ° : : * ili ’ : > r 
rr s for others, big prof All easy. rales sent. He pciowe gee log Rg og) 9 99 per cent of you can't ree Ww - 
Oa yt Mme nts ‘ y ri ’ le 24 r Py ing ySU- 
3 Write factory for press catalog, TYPE,cards, essiein, ’ nothing my 
Breil cic. THEPRESS CO.. D-72 Meriden, Conn. they ARE offered. There is ° od 
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Why he couldn’t hear XZBQ 


E couid hear NEN and YST clearly enough 

on 360 meters. But the 550-meter XZBOQ 
station, broadcasting particularly good program- 
mes, he could hear only faintly. 


His set had a radio-frequency transformer with 
an amplification factor that was good only for the 
360-400 meter stations. That was why XZBQ 
and other 500 and 550 meter stations were almost 
inaudible. 


It is this very difficulty that the Duratran, the 
new Dubilier radio-frequency transformer, over- 
comes. It has an amplification factor of over 20 
for the entire wave-length band of 220 to 550 
meters and amplifies well on an even wider band. 


For this reason the Dubilier Duratran will give 
oe remarkably good amplification in any circuit re- 
Dubilier Duratran quiring a radio-frequency transformer. 


Pri .0O 
ae — Dubilier Condenser & Radio Corp. 


ane tee Reentplioe: seein 48-50 West Fourth Street, New York 


DUBILIER DEVICES 


CONTINENTAL 


“Now Yorks Leading Radio House” 


THE SYMBOL OF SERVICE 


Radiola 
Loud Speaker 


UZ-1320 reproduces broadcasted programs 


with clear and undistorted tones. 


The magnetic system, the shape of the horn 
and the material of which it is made are of 
the very best. Mechanically this unit is very 
ruggedly built. The finish is of a dull black 
with a felt base. The bell is 1214” in diameter 
and the height is 2614”. 

One adjustment is provided fot 


securing maximum efficiency on 
different values of signal strength. 


UZ-1320 List Pricer, $36.50. pace < ie 


CLAMP NUT 


LOCK NUT 
ADJUSTING NUT 


CONTINENTAL RADIO and ELECTRIC 


CORPORATION 


SIX and FIFTEEN WARREN STREET, NEW YORK, U.S. 


QUALITY with MAXIMUM 


audio amplification. 


collect. (Wt. 1 I.) 


American Transformer 
177 Emmet St., 


Designers and builders of radio 
transformers for over 20 years 


Amplification Perfection 


with an audio transformer means PURE TONE 
VOLUME 


The AMERTRAN 


Audio Transformer 


is acknowledged by professional radio engineers to 


be the STANDARD OF EXCELLENCE for 


The reason for the popularity of The AmerTran 
among professional radio men is apparent in the 
Amplification Chart shown in our Circular No. 


PRICE $7 1005. 
Ask your electrical a. Tere catia, S11. Amélibection vatic, 3040 
or sent carriage charges 


times audibility in the flat part of the curve. 


Company 
Newark, N. J. 


NOVO 
“B"BATTERIES 


WITH INSULATED BINDING POSTS 


Takes 1-4 head-s 


SREB Beeeeanys 


ee ee 
———~ 


irom 


SaueaeauOe 
TU- WAY PLUG $1.00 
Does more for a dollar than 
any other plug, pe ‘does it better. Catalogue free. 


& DETACHABLE WIRE CONNECTOR 
NOVO MFG CO. 


424 w 33"° ST NEW YORK — 531-50 DEARBORN ST CHICAGO. 


~ 


arter Radio Co. 
207 S. State St. 
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fying about them. A very elaborate service 
system is in force by all commercial eae. 
graph and radio companies, using abbrevia 
tions similar to your own Q signals to 
shorten their service messages. 

Suppose the address as received by you on 
a message for A. L. Jones, signed Arthur, 
was insufficient to effect delivery. Your 
proper procedure would be to IMMEDI- 
ATELY direct a service message to the sta- 
tion from which you received the message jn 
question, such entigy | reading as follows: 
“To 1ZE: Yrs date A. L. Jones, sined Ar- 
thur undeld GBA we This would mean 
to 1ZE that the message which he forwarded 
to you that same date, addressed to A. L. 
Jones, signed Arthur, was undelivered by 
you because of insufficient address, the GBA 
meaning, “Give better address.” He would 
accordingly refer to his copy of the mes- 
sage, change the date of the service if neces- 
sary, insert the message number if desirable 
and forward the altered service to the station 
from which HE received the original mes- 
sage, signing it with his own call letters 
Example: “To 3PZ: Yr nr 3 of 19th Jones 
sined Arthur undeld GBA—IZE.” This 
service eventually gets back to the originat- 
ing office which, by getting in touch with the 
person filing the message, is enabled to secure 
a corrected address. He, therefore, starts 
the answer back: “To I1ZE: SYS (See 
your service) date our nr 3 of 19th Jones 
sined Arthur correct adds 319 Court St., 
Chicago, Ill—3PZ.” By the same relay sys- 
tem, 910 is supplied with the corrected ad- 
dress and is enabled to effect delivery, which, 
while delayed, gives the game a much better 
boost than no delivery at all. Perhaps you 
think this an unnecessary amount of trouble. 
Boys, it's SYSTEM, and if you don’t want 
to handle traffic systematically, you should 
get out of the game—you are contributing 
to its eventual downfall—inevitable if i 
provement isn’t evident very soon! 

There is another service system which 
must not be confused with the above de- 
scribed method. This is a method used by 
the commercial companies to show on the 
face of a message transmitted just how such 
transmission was accomplished. In practice 
the operator, while sending with his right 
hand, makes certain rough characters on 
the face of the message with his left. The 
common form of such notation is as fol- 
lows: “1 31IW YB NX 11.10 p.m. 17th.” In- 
terpreted this means “message number onc 
to station 31W, sent by operator YB, re- 
ceived by operator NX, sent at 11.10 p.m. on 
the 17th.” Form this habit also ; you thereby 
have every necessary bit of information di- 
rectly on the message form, enabling instant 
reference to any questioned point. It is dif- 
ficult to learn to “service” a message with 
your left hand while sending with your right. 
but you can do it with practice. It is not 
necessary, of course, for you can make the 
notation between transmissions, in a few 
seconds. 

Every operator should adopt a personal 
sine of one or two letters—most of you do, 
so we will pass over this. Suffice it to say 
that it helps enormously in tracing a mes- 
sage, as well as in passing your traffic if 
you know who the other man is. 

The foregoing touches on the more im- 
portant points and serious mistakes in the 
amateur world today. There are numerous 
others—long, useless calls, unnecessary CQ’- 
ing and many of the more familiar breaches 
of good operating. These, too, you must iron 
out. The writer by no means wishes to con- 
vey the impression that he discourages ama- 
teur radio—just the opposite. It is a grand 
and glorious game, and the writer derives 
an immense amount of enjoyment from his 
own amateur station. The purpose of this 
article is to endeavor to point out the neces- 
sity for putting amateur radio on a busi- 
ness-like basis for the good of the game. 
It will take a very high order of co-opera- 
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Detector 2-stage Amplifier 


RADIO EQUIPMENT 


oe KENT Radio Sets 
and Parts embrace a vari- 
ety sufficiently wide to meet 
the requirements of everv 
user of radio. 


Sets commence with the sim- 
plest combination of tuner 
and detector unit, and include 
the most complete arrange- 
ment of radio and audio am- 
plification that has been found 
practical. 


Parts include every instrument 
necessary to the assembling of 
complete sets. 


Every instrument is designed 
and made in the ATWATER 
Kent plant and represents the 
accumulated experience of 
more than 25 years in the 
design and manufacture of 
electrical equipment. 


Literature describing the entire line of Atwater 


Kent Radio Sets and Parts sent on request. 


4943 STENTON AVENUE 


* abies of 
THE WORLD'S HIGHEST GRADE IGNITION 
STARTING AND LIGHTING 


iil aie duu 


Pies sane 


Variable Condenser 
Table Mounting, Top Control 


Variable Condenser 
Tuble Mounting, Front Control 


Variable Condenser 
Panel Mounting 


ATWATER KENT MANUFACTURING CoMPANY, PHILADELPHIA, PA. 
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ELL 


Gold-Stripe Radio Headsets 


“GUARANTEED ABSOLUTELY EQUAL OR SUPERIOR TO 
OTHER STANDARD MAKES AT MUCH HIGHER PRICES” 


Reproduces clear- 
ly and Naturally. 
There’s no “fuzz” 
or “tinny tone.” 

DELTA Gold- 

Stripe Headsets 
are known to be 


No. 500 
2200 Ohm 


$6.00 


No. 501 
3200 Ohm 


$6.50 


extremely sensi- 
tive. 


DEALERS and JOBBERS: 


Stock now for winter. 


An institution of 13 Years Standing. 


\ ih Lf 
\Oy0 APPARATUS,” 
gh THE WORLD 


Demand assured. Write for discounts. 


DELTA ELECTRIC 
COMPANY 


470 Delta Block Marion, Ind. 


Standard Makers of Radio Apparatus, 
Bicycle Lamps, Auto Spotlights, Lan- 
terns, Flashlights and Flashlight Batteries 


NEW YORK SAN FRANCISCO WINNIPEG 


Op 


“—_" 


ARKO BATTERY 


90 AMP. HRS. 


IN RUBBERLITH CASE 
Highly Ornamental As Well As Efficient 


The Rubberlith case is a composition case with a 
high gloss giving the appearance of ebony. It is mould- 
ed in one piece, including handles and cells—no jars to 
break—and is practically indestructible. A worthy 


addition to your set. 


ALL SIZES, FROM 2 VOLT BATTERIES UP, CARRIED IN MAHOGANY FINISH CASES 


SOLD BY 
MANHATTAN ELECTRICAL SUPPLY CO., 17 Fark Pl 
STANLEY & PATTERSON, 23 Murray St., New York, N. Y. 
J. H. BUNNELL & CO., 32 Park Place, New York, N. Y 
PACENT ELECTRIC CO., 22 Park Place, New York, N. Y. 
MARKO SERVICE STATIONS 


New York, N. Y. 


ace, 


ALSO RADIO SUPPLY ST 
MADE BY 


MARKO STORAGE BATTERY CO. 


1402 ATLANTIC AVENUE, BROOKLYN, N. Y. 
Braxch, Jefferson at Bedford Ave., Brooklyn, N. Y. 210 W. 54th St., New York, N. Y. 


eee 


BRORAITS 20t 


: by EDWIN S. WATKINS 

Apractical book 

the WHY and HOW of the most powerful radia 

circuits in existence. Describes the construct 

ion of SIX different sets-including the farnous 
IEUTR ODYNE. Distance fades away whe, ee A 

. iG ; 0s 
Tn Sf S Xe 1264 6 2 COPA Oe anaties-caute 
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IF YOU HAD A FRIEND IN NEW YORK 
who would buy whaterer radio equipment you needed from 
the smallest part te the complete set either assembled or un- 
assembled—who would personally test each article you de- 
sired—who would gladly and freely advise you when you 
needed help—who was not interested in any radio manufac- 
turer—who carried out your instructio to the letter and 
did it promptly, prepaying shipping charges — and at 
prices less than if you did your own buying—he would be a 
real friend indeed! Well, here he is—write at once and get 
acquainted with the friendly service and money-saving story 
of the PERSONAL SERVICE PURCHASING BUREAU, 
Dept. 15—5SC5 Fifth Avenue, New York City. 
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tion to do it, but are you, as amateurs going 
to pronounce it hopeless and continue your 
aimless drifting without giving the BUS] 
NESS of amateur radio a fair trial ? 

The writer willingly shoulders all thy 
deep mutterings and criticisms that will un- 
doubtedly be heaped upon him for thes¢ 
words if this starts even the smallest move- 
ment towards BUSINESSLIKE AMA. 
TEUR RADIO! I thank you! 


Some Power Consider- | 
ations in Radio Trans- 
mission 
(Continued from page 534) 


The second parenthesis is a measure of 
the radiating power of the transmitter and 
is known as the meter-amperes product. A 
trans-Oceanic station usually has a meter- 
amperes rating of 30,000 or more. The 
figure given would correspond to an antenna 
height of 100 meters, and a current of 
300 amperes in the ground lead. Broad- 
casting stations run much lower; the averag 
500-watt set, for example, may have an an- 
tenna height of say 30 meters, with 8 am- 
peres at the base of the antenna, correspond- 
ing to about 250 meter-amperes. As 
amateur transmitters, with a current of 3 
amperes and say 15 meters height, quite a 
number have spanned the ocean with less 
than 50 meter-amperes—when the spanning 
was good. It may be mentioned that thesc 
heures are for actual antenna height, and 
that oiten the Austin-Cohen formula 1s 
given with a constant 1207, which is twice 
ercat the 188 in the version used 
in this article. In that case “effective” or 
electrical antenna height is used, and _ this 
is generally about half the physical height, so 
that in reality the two formulae are the same. 

At the receiving end the antenna height 
also influences the received signal, but sta- 
tic disturbances increase in the same propor- 
tion, so that in practice there is no advan- 
tage in raising hr indefinitely. The receiving 
antenna should have as low a resistance as 
possible, since the factor R appears in the 
denominator of the equation. The usual 
way of decreasing R is by employing regen- 
eration; by this means the resistance may be 
made to approach zero, and at the same time 
the tuning is sharpened by the lowering ot 
the decrement of the receiving system. 

For actual results in practice the simple 
ransmission formula must be modified by a 


lactor 


lor 


as as 


d 


vA 
This must be divided into the denominator 
of the right-hand side of the equation, and 
its effect is to make Ir much lower for a 
given value of “d.” Also, with lower wave- 
lengths the value of the absorption factor 
increases, and there is some optimum value 
at which, for the given distance, Ir will be a 
maximum, and this is known as the optimum 
wave-length for that distance. For a very 
long distance, say 7,000 miles, the optimum 
wave-length will be of the order of 20,000 
or 30,000 meters. But when there is no ab- 
sorption, then obviously it is highly advan- 
tageous to be working on a low wave-length, 
since then the sample formula holds, and \ 
appears only as a first power in the denom- 
inator. The modified formula as above 
gives results for daylight, when absorption 
is a maximum. 

A simple physical analogy ior broadcast 
or amateur telegraph transmission as we 
know it today would be the case of a liquid 
welling up out of a pipe at a constant rate, 
and spreading over a flat plane of some po- 
rous material. Now imagine that in some di- 
rections, at times, the material becomes 1m- 
pervious to the liquid; then at points along 
these channels the rate of flow of the liquid 


e 0.000047 = e being 2.718. 


Radio News for N oventber, 1923 


would be much greater. This corresponds 
to the favorable conditions of night reception 
when distance records are made. <A condi- 
tion when the liquid is uniformly soaked up 
in all directions would correspond to day- 
light radio transmission, and, of course, 
during this interval the liquid would not 
get out nearly as far from its source unless 
the rate of emission was greatly increased. 

Fig. 1 shows graphically the effect of ab- 
sorption at the lower wave-lengths. The 
curves are re-drawn from a_ logarithmic 
graph in the very instructive paper of 
Messrs. Nichols and Espenschied already 
cited. The upper curve shows the strength 
of the received field at Elberon, computed 
according to the formula, without taking 
absorption into account. The lower curve 
includes the abserption factor. It was found 
by actual measurements of the received en- 
ergy that the strength of the field from the 
ship flrctuated between these two curves, 
falling to the lower line during the day, and 
rising at favorable times during the night 
to the upper line. 

Analysis of these curves brings out the 
following facts: If we assume, with the 
authors, that a minimum field strength of 
200 micro-amperes per meter is necessary 
for reliable telephone communication, under 
absorption conditions, the range is limited to 
400 kilometers, or 250 miles. The upper 
curve in Fig. 1 falls tothe same level at 1,100 
kilometers, or 700 miles. As far as real dis- 
tance reception is concerned, at about 1,200 
miles the absorption curve is run down to the 

ero line, while the non-absorption curve 1s 
still well up in signal and falling very 
slowly. Its characteristic is such that fog 
double the distance the signal drops only 
to half the value, and so on, “It is there- 
fore seen,” the writers conclude, “that many 
if not all of the long distance transmissions 
which have been realized for short periods 
of time probably can be explained simply on 
the basis of there having occurred an ex- 
ceptional clearing up of absorption at a time 
of unusually favorable interference condi- 
tions.” In other words, DX records on short 
waves are the result of some receiver picking 
up the energy which is normally absorbed 
by the atmosphere, at a time when, through 
some obscure and transitory physical change, 
the atmosphere does not take its usual toll 
from the passing electric wave. 

Among other energy relationships which 
are not always clear to experimenters is the 
matter of detector response, which is tied up 
directly with the matters discussed above. 
Everyone who follows the literature has 
seen references to an alleged threshold value 
helow which a detector will not work, hence 
the desirability of radio frequency amplifica- 
tion before the rectifier. R. F. amplification 
is indeed valuable, but the actual reason for 
its efhcacy lies in the square law response of 
detectors. Fig. 2 shows how the response 
of a detector varies with the received cur- 
rent. The steepness of the curve increases 
at higher currents and voltages. If we sup- 
ply a voltage equivalent to 10 microamperes 
of received current to the detector, we get a 
response of less than half an audibility unit. 
If we supply 80 microamperes, after say one 
step of R. F., we get an audible response of 
20 units. By increasing our input 8-fold, 
we can increase the output 40-fold. It is a 
matter of a larger investment yielding a 
greater percentage return than a small out- 
lay. The effect is the same as if the detector 
“lay down” at some definite point and did 
not function below this level, but actually 
the existence of this point is a myth, and the 
explanation is found in the square law of 
response, 

The only detector v hich does not follow 
the square law is the oscillating tube. This 
has a straight line characteristic, and it can 
readily be seen, by comparison with Fig. 2, 
how much more favorable to weak signals 


Impervious to 
moisture 


Moisture is a conductor of radio frequency currents. When a panel 
or part absorbs moisture from the air it causes short circuits be- 
tween terminals. These short circuits reduce volume and frequently 
are the cause of distortion. : 


Tests have proved Radion Panels impervious to moisture. Try 
them and notice the difference. 


Send 15c for sample test pieces 2 x 3 inches. 


18 Stock Size Panels 


Radion being an insulation material especially made for wireless 
use, has the lowest phase angle difference, lowest dielectric constant, 
highest resistivity and supreme moisture, gas and acid repelling 
properties. 


American Hard Rubber Co. 


11 Mercer Street, New York 


Panels ~Dials-Knobs -Sockets-Insulators 
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SE cee ee a ee such a characteristic is. It is equally hos- 
pitable to all signals, and treats them all 

alike, giving the weak as much response, in 

proportion, as the strong, while other forms 

e ousan S oO ser S of detectors than the heterodyne favor strong 


signals. This gives telegraph reception of 

W. signals, as used by amateurs, an ad- 
vantage over telephone listeners, and ex. 
plains why the amateurs in general cover 
greater distances with lower power than the 
broadcasting stations. Of course, the B. C, 
L.’s_ also use heterodyne reception, at 
times, but the resulting speech is usually 
so distorted that there is no gain in range, 
and the resulting interference with other 
listeners is known to everyone. 

For commercial radio telephone reception 
a field strength of 200 micro-volts per meter 
is needed, which, with a 10-meter receiving 
antenna, would correspond to a total received 
voltage of 2,000 micro-volts. If the antenna 
resistance is 25 ohms, the received antenna 
current would be 80 micro-amperes. But for 


The thousands of users of C R L Adjustable 
Grid Leaks will be interested in the newest 
C RL product—a potentiometer in which 
the same patented features found in the 


Grid Leak have been incorporated. The 
resistance is adjustable without steps to pro- 
duce the finest graduations, and is abso- 
lutely non-inductive. 


New Type of Potentiometer 


. a Ceo ne - valet Py « , 9 f > r ' © 
No Choking Back of Radio Waves (RL, Non-Induetive Potentiometer freak reception probably a few micro-am- 
yo yt aa aie ? peres, or evena traction ot a micro-ampere, 
ther tents Pendi ° aR) ~ ¢ 
ae ane ending is probably sufficient in the absence of QRM 
The new C RL Potentiometer has no wire -wound coil to choke back or retard the high frequency radio at the receiving station, and ths ratio is T 
Waves. It is built with a pure graphite resistance strip that will not deteriorate or chi ange its character- fair measure of reception from a_ nearby 


istics. The absence of coils of fine wire eliminates all trouble from loose turns. 


broadcasting station, or a local amateur, as 


A transparent cover over the working parts protects these parts from dust and moisture and permits a s ee 1 - range work he sz 

clear view of the interior. A patented pressure contact insures noiseless operation and prevents any compared to long range work on the same 

wear of the resistance element. Waves. 

The same method of mounting which has made the © R L Grid Leak so popular is used—Drill only one It is only a matter of time when all ad- 

hole in the panel and mount either instrument in a jiffy. vanced amateurs will analyze the power 

Every instrument carefully tested before it leaves the factory. problems of radio transmission along the 

Bib: 21D A G0n Came MARKT PRINERBDE) 6 5. 6 oc 5 «2042515000066 6) scien a's sen ie\e $1.75 lines outlined in this article, just as the ama- 
No. 111 (2000 ohms maximum resistance) ............0..2scccccccecccccccccccccs 2.00 


teurs of today rate their antenna power in 
terms of watts in the antenna, where their 


Central Radio Laboratories predecessors spoke of two-inch spark coils 


: ° and the like. The advantage of exact 

305 16th Street Milwaukee, Wis. methods is that one knows where one is at. 
Using the principles discussed, one knows 

O EN | IOME I ERS that if a broadcasting station doubles its 

power it will be heard twice as loudly, al- 

— Non-Inductive — though the new antenna current will be only 

1.41 (the square-root of 2) times the old. 


If a C. W. telegraph station doubles its 
power, the increase in the antenna current 
will be the same, but the station will get 
e through only 1.41 times as loud, to receivers 
B t [ | using heterodyne reception. Knowing the 
rts O | underlying principles, an amateur can_pre- 

f dict the improvement to be expected if he 

O St | changes from a five-watt to a 20-watt trans- 
ne age mitter, and make numerous other practical 
efe calculations, while without an understand- 
P A I f; ing of the relation of power and sending 
Ower mp | ler current to range and received current he is 
about in the position of a man who wants 


to become an international banker, but does 
not know anything about foreign exchange. 


A unit that can be used as a third stage with- 
out howling. The usual objections against a 
third stage of audio frequency amplification 
are entirely eliminated by the use of the new 


“impact” circuit. : The Nerve System : 
The Bristol One Stage Power Amplifier of the Sea 


nung 


does not require separate “A” or “‘B” bat- | Pee eee ee ee , 899 
isk your dealer or sead ‘i t require separate “A “4 (Continued from page 522) 
aan) ‘ tery. It uses common tubes such as U.V. hei ale tate -cintika mivnipsiuiemnoene 
for bulletin 3006-8. 201A, 216A and V.T.2. | 


bearings to vessels. The system is regarded 
as the most accurate in the world, being 
capable of giving bearings within one-tenth 


A remarkable achievement—a third stage 


Give your loud speaker : oer 
audio that works RIGHT— install one to- 


a treat. 


day and give that distant station a chance of a degree. Approximately 90,000 bearings 
to come in like the locals. were furnished to vessels during the past 
year. By the use of the more recently 
THE BRISTOL COMPANY developed system of radio compass beacons 
the captain of a vessel may determine his 
Waterbury, Conn. own bearing by radio. 
The principal radio stations of the Navy 


BRANCH OFFICES: 


Boston New York Pittsburgh Philadelphia Detroit Chieago St. Louis San Francisco on the Atlantic Coast are at Bar Harbor, 


Sayville, L. I., Annapolis, Arlington, Cayey, 
P. R., Guantenamo, C. Z., and Panama. 


MONTROSE CONDENSERS There are also a large number of aca 
11 Plate Vernier 199 NECESSITIES stations. The Bar Harbor station receives a 

: 13 Plate vem Lapenexl 3.35 WIMCO 199 SOCKET messages from Europe, and from the fleet. 
3 Plate Condenser..... 73 WIMCO 199 C SOCKET 200220220222. Kb0 The messages are then relayed by leased 
2 23 Plate Condenser... 1.55 WIMCO 199 ADAPTER ..............++-. 75 wire to Washington. ‘Qhe Sayville station 
3 Plate Condenser. . 2.00 Send for free literature. is used as a transmitting station to the fleet 

“00035. mtd. Bal. Vernier 2.70 Jobbers’ inquiries solicited. eae li 
-0005 mfd. Bal. Vernier 3.30 . and as a standby for Annapolis. Annapolis 
[001 mfd. Bal. Vernier 4.00 THE WIRELESS MFG. CO., Canton, Ohio is the principal Atlantic Coast transmitting 
MONTROSE MFG. CO. MANUFACTURERS—DISTRIBUTORS I racific. Both 
1200 Bedford Ave. Brooklyn, N. Y. station to Europe and to the Pacific. 


operon 
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the Annapolis and Sayville stations are 
operated by remote control from W ashing- 
ton. The stations in the Canal Zone are 
under Naval control according to agrec- 
ment with the Republic of Panama which 
provides for the broadcasting of entertain- 
ment programs as well as official business. 

In the Pacific, the Naval radio service is 
practically the only means of handling press 
dispatches, the Associated Press sending on 
an average of about 1,000 words daily 
from San Francisco to Honolulu and about 
800 words to Manila. Several radio circuits 
are maintained by the Navy in the Pacific. 
but the chief one both in length and volume 
of traffic handled operates between San 
Francisco and the Philippines. A half- 
hourly schedule is maintained between San 
Francisco and Honolulu. There are sta- 
tions also at Guam and Cavite, and at 
Tutuila in the Samoan Islands. 

The Cavite station is in constant com- 
munication with French Indo-China and the 
Dutch East Indies. Northward from 
Cavite, circuits to Peking and Shanghai are 
maintained. Eastbound trans-Pacific traffic 
is sent direct from Cavite to San Francisco. 
In Alaska the main Naval radio stations are 
at Sitka, Ketchikan, Seward, Kodiak, Cor- 
dova, Dutch Harbor, and St. Paul. As the 
Alaskan cable is often out of commission. 
the Navy’s radio chain is trequently called 
to accept commercial messages for the 
Northwest. 

Nearly 1,000,000 words a month for the 
Navy, and 240,000 words for other Govern- 
ment departments are handled at the Wash- 
ington radio office through which all in- 
coming and outgoing dispatches for central 
Government bureaus are transmitted. A 
conservative estimate places the annual 
number of words handled at 15,000,000. 
The Navy is the largest user of the serv- 
ice, the Department of Agriculture next. 
with around 2,000,000 words, followed by 
the State and War Departments. Based on 
commercial rates it is estimated that the 
Washington service annually handles a total 
of more than $4,000,000 worth of business. 

In addition to the Governmental and 
public services rendered by the Navy’s radio 
organization, the Navy has played a lead- 
ing part in the field of radio research. The 
policy pursued has been one of close co- 
operation with manufacturing companies 
in designing and producing equipment. The 
improved spark gaps and wave changers 
were called for in Naval specifications sev- 
eral years before the desired type was finally 
developed. A number of designers were 
trained by the Navy to learn naval condi- 
tions and requirements, and the radio ap- 
paratus designed became the standard for 
similar apparatus used on merchant ves- 
sels. Testing laboratories are maintained as 
an aid to manufacturers in keeping equip- 
ment up to standard. The development of 
eficient insulators for use on high*voltage 
power lines all over the world is a Navy 
accomplishment resulting from experi- 
ments with porcelain and composition in- 
sulators used to support radio antenna. 

Outstanding results have been obtained 
by the Navy in designing radio antenna and 
\n constructing self-supporting radio towers. 

he design of the 600’ and 450’ steel towers 
at the Arlington station has been followed 
at all high-power Navy stations, and has 
been adopted by commercial companies. 
Considerable research study has been made 
of atmospheric disturbances and wave- 
lengths. A system for the automatic relay- 
ing by radio of received signals has been 
developed. For example, the Arlington 
station transmits time signals on 2,650 
meters and the messages are automatically 
relayed by the Anacostia station on wavee 
lengths of 360 to 412 meters. High speed 
transmitting and recording systems have 
also been developed. 
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“Built First to Last” 


i" 


You Build 
Will Suit You 


If you have just half the soul of a real 
radio fan, a complete, ready made set 
will pall on you in a week. Build your 
own! 

You want radio performance, to be 
sure, but you want it of your own crea- 
tion. What so fascinating as to plan, 
to assemble, to adjust and construct? 
And finally to get the radio results and 
the set compactness made possible by 
this splendid line of distinctive parts— 
different and better. 


Demand Coto! 
Get Coto! 


New Coto Compact 


VARIOMETER 


Especially designed for new wave- 
lengths, 200 to 600 meters and for the 
much demanded compactness. Size 
314x3144x1¥% in. In brown polished 
bakelite with honeycomb wound stator. 
Beautiful in action and appearance. 
Base or panel mount. Type 8000, $5.00. 


Jobbers! Dealers! 


The Coto line has the efficiency, the 
appearance and the advertising for 
big selling. Write at once for latest 
Price and Discount List. 


Coto-Coil Co. 


87 Willard Ave. 
Providence, R. I. 


Pacific Coast Branch, 

329 Union League Bldg., Los Angeles, Cal. 

Northwestern Branch, 

Geo. F. Darling, 705 Plymouth Bldg., 
Minneapolis, Minn. 

Southeastern Branch, 

C. P. Atkinson, Atlanta Trust Co. Bldg., 
Atlanta, Ga. 


WANNER Mearenk 


Only the Set 


New Coto Compact Vernier 


Condenser 
Only 2% inches square. Rotor 
plates soldered to shaft. Stator 
plates soldered at three points. 


-0005, $5.00; .001, $6.00. 


New Coto Compact 
Variocoupler 
Twin sister of the Variometer. 
Size only 314x3x3% in. Range 
200 to 600 meters. Base or panel 
mount. Type 9000, $5.50, 


Coto Special Audio 
Frequency Transformer 
Turn ratio of 3 to 1. Coto quality 
throughout but made to sell at a 
popular price, Type 4500, $2.50. 


The Original Honeycomb 
Wound Inductance Units 


Popular low priced favorites of the 
amateur and experimenter. De- 
scendants of the Coto Coils that 
guided the N. C. navy planes 
across the Atlantic. Sold mounted 
or unmounted, 


Cotogrip Tube Socket 
Has unique double positive grip 
of tube terminal posts. Best hard 
rubber insulation. Type 7000, 85c. 
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RADIO VETERANS 
$7.65 


‘*Professional’’ 


TRIM M 


Head Sets 


Positively the only headset on 
the market 


sold with a life 


against ak 
Absolutely no 
TIME for re 


to buy; the 


See! Hear! the . 
The tinest lustrument of its Kind that TRIMM 8 
Tungsten steel magnets: tig weight" 
exceptional tone and volume A $12.00 r ‘ 
unvity for $7.65. TALKERS 
$10.00 $22.50 
ACOUSTICOLA a nas ti 
Phenngegh Jomposition Horn 
Attachment ACOUSTICOLA 


DEMAND 
$5.00 


**‘Dependable’’ 


tandard bi-polar construction. Alu 
inum ease. Splendid tinish; beautiful 
pearance. Wondertul volume and elar- 


Compare the Trimm ‘‘DE- 


of tone 


LOUD PENDABLE” with any $6.50 to $8.00 


eadset on the market Money back if 
atistied with any TRIMM product 


$35.00 


ACOUSTICOLA 
GRAND 


With Cast Aluminum Horn 


All fitted with Special TRIMM jumbo size Loud Talker Unit. Write for folder. 


Or order samples with privilege of return after 5 da 


Trimm Radio Mfg. Co. Dept. 24 


ys’ examination and test. 


24-30 S. Clinton St., 
CHICAGO, ILL. 


We Repair | 
The Following 


Radio Tubes 


‘| Why Pay More? 


GENUINE R.C.A. TUBES 


Dealers & Agents write for Special Disccunt 
Mail Orders solicited 
and promptly attended to. 


“H. &. H. RADIO CO. 


P. 0. BOX 22-H 
Clinton Hill Sta. Newark, N. J° 


‘ W.D. 11 $5 95 UV-199 
WD-!I ...... $3.50 UV-199 ..... 3.50 ¥ 

ete. ccsce ee ee "50 W.D. 12 a UV-201A 
apes —. ca -": re4 ALL NEW, NO STAMPS, NO C.O.D. 
C-300 . 150 =-« UV-202 ..... 4.00 BALDWIN PHONES $9.75 

OW. .s..6c sos OD C«w#s “00 : : 
Rae. 3.00 re 3.75 Send for our New Price List 


with many other items. 
Save Money By Buying From Us 


CUT RATE RADIO CO. 


P. O. Box 472 Newark, N. J. 
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The radio compass is regarded as aq 
crowning achievement of the Navy's radio 
work. In 1912 the department began to 
experiment with various proposed schemes 
for obtaining directions of radio signals. 
The various methods proposed were found 
unsuitable for use on shipboard, and manu- 
facturers were invited to work out the 
problem in co-operation with Government 
engineers. The radio compass coil de- 
veloped by the Bureau of Standards re- 
sulted. The apparatus was redesigned in 
naval laboratories to meet shipboard condi- 
tions and in 1916, 20 sets were installed in 
the fleet. An elaborate shore compass sys- 
tem was also installed during the war and 
many vessels were fitted for use in detect- 
ing enemy vessels. Since the war, the sys- 
tem has been further perfected for both 
military and navigational purposes. It js 
estimated that at least 15 ships were saved 
by this system from running aground dur- 
ng the past year. 


Amateur Radio in the 
Orient 


(Continued from page 538) 


through it and fight for something better. 

One of the Hong Kong papers contained 
a very interesting story of a meeting held 
there at the time of my visit. It is indeed 
worthy of note, so the complete article fol- 
lows, for your perusal: 

“There came into being at the City Halli 
yesterday evening a Hong Kong Radio Club, 
A public meeting convened by the Hong 
Kong Telegraph was held for the purpose, 
and a large number of enthusiasts attended. 
The chair was taken by Mr. F. Hicks, who 
was supported by Mr. B. Wylie, and Mr. F. 
J. Franklin. 

“The Chairman, explaining the objects of 
the meeting, expressed the hope that if the 
meeting should decide to start a Club it 
would concentrate its activities on research 
and experimental work rather than on what 
might be termed the amusing side of radio. 
There would, of course, be people to whom 
radio would appeal! as a fad, a novelty or 
a rather elaborate toy, but for the scienti- 
fically-minded there would be much more in 
it than that. The chief aim of the Club, 
he suggested, should be to help forward the 
development of wireless communication, to 
improve the knowledge of its members by 
experimental activity, and, perhaps. in this 
way to render some service in the perfect- 
ing of radio apparatus. In this ¢onnection, 
it is a most fortunate circumstance that 
amongst those who had sent in their names 
as being willing to join the Club were quite 
a number with expert knowledge of the sub- 
ject. This knowledge they were quite pre- 
pared to place at the disposal of the mem- 
bers, and under the guidance of such ex- 
perts the new organization should have a 
most beneficial future. One of the very 
first duties of the Club, when formed, he 
said, would be to set about securing adequate 
Club premises. A room would necessarily 
be required where members could not only 
meet for exchange of ideas, but where dem, 
onstrations, instruction and lectures could be 
given, 

“The following resolution was passed on 
the proposition of Mr. Orchard, scconded 
by Mr. Ribeiro: ‘In the opinion of this meet- 
ing Hong Kong should have a Radio Club. 
and that this club be duly formed by the 
present meeting.’ 

“The chairman informed the meting that 
he had received 93 letters from people wish- 
ing to become members of the Club, and he 
formally moved that they be provisionally 
enrolled. 

“Mr. Taylor seconded, and the motion was 
carried unanimously. 
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“The following officers were elected :— 
President, Mr. J. H. Donnithorne of the 
China Light and Power Company; Vice 
president, Mr. R. M. Smith; Secretary and 
Treasurer, Mr. O. Tollan. 

“It was decided that the Committee, for 
the time being at least should consist of only 
four other members in addition to the offi- 
‘jals already elected. The four were Messrs. 


|. M. Jack, Taylor, \. B. Raworth, and W. | 


E. Orchard. 

“The chairman, while the ballot for com- 
mittee Was in progress, remarked that they 
could get in touch with the Shanghai Radio 
Club, and get a few ideas trom them. They 
could hold another meeting at a later date 
and decide as to rules and regulations, ete. 

“A member of the audience asked whether 
there were any thoughts as to the descrip- 
tion of sets to be used, and whether they 
would not make some attempt to see that 
the sets imported were of British manufac- 
ture. 

“The chairman expressed a doubt as to 
whether the question was one which should 
really be raised at this particular meeting. 

“One gentleman remarked that he belived 
there was a clause in the agreement between 
the Broadcasting Company at the Home, and 
the Home Government, that all the sets, etc., 
used in the British Isles should be of Bri- 
tish manufacture and he thought something 
of the sort might be urged upon the Hong 
Kong Government.—( Applause. ) 

“The matter was dropped. 

“Replying to a question as to whether any 


move had been made with regard to obtain- | 


ing a Provisional License from the Govern- 
ment for firms desiring to broadcast, Mr. 
W. E. Orchard, electrician of the Hong 


Kong Hotel Company, stated that if the Club | 


would petition the Government on this par- 
ticular matter the Hong Kong Hotel Com- 
pany would be prepared to broadcast free 
of all charge. He understood the Colonial 
Secretary was waiting for instruction on 
the whole question from Home. They would 
not guarantee their programs, however, un- 
less they could get the guarantee of sale 
rights. 

“This last remark prompted a member of 
the audience to ask: ‘If this company gets 
the license they ask for, will they monopo- 
lize the sale of instruments ?’ 

“Mr. Orchard replied in the negative. 

“The chairman explained that the Govern- 
ment had received an application from a 
company for a provisional license to broad- 
cast till such time as the authorities in Hong 
Kong learned something of the agreement 
drawn up between the authorities at Home 
and the Broadcasting Company. With re- 
gard to licenses for receiving sets they had 
been informed through the Press by Mr. 
A. G. M. Fletcher that a number of appli- 
cations of this sort had been received, and 
were readily granted. Listeners-in would 

/be able to pick up weather reports, trade 
reports, and messages between ships, etc. 
At Home every person wishing to get a 

‘license of this sort applied at the Post Office, 
and part of the price they paid went to the 
Government, and a certain percentage went 
to the Broadcasting Company, as royalties 
As far as he knew the Hong Kong Hotel 
Company were prepared to broadcast without 
any such royalties. 


“Mr. Orchard confirmed this statement, 
and moved ‘That the Government be urged 
to expedite the gaining of provisional 
broadcasting licenses to any Company willing 
to undertake broadcasting.’ 

“The motion was seconded and carried. 

“Mr. Channy said he took it that after a 
time the Radio Club would be able to do its 
own broadcasting, and hold concerts at in- 
tervals throughout the week. ‘Get the artists 
to the Clubroom, he said, ‘and broadcast 
your own stuff.’ 

“The matter was then dropped, and the 
meeting came to an end.” 
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The newest WorkRite Radio Product—A Variable Condenser of WorkRite Quality. This instru- 
ment is accurately made. Each part is held to within .001”. The plates are properly spaced. 
It has .0004 Mfd. capacity. The end plates are made of hard rubber, highly polished. The 
WorkRite Variable Condenser is made to work with the WorkRite Neutroformer in the neutro- 
dyne method of receiving. Get one today and be convinced of WorkRite Superior Quality. 


es 
WorkRite Neurroformer 
(Licensed Under Hazeitine Patent No. 1,450,080) 

An aircore transformer made to work in the neutro 
dyne method of receiving. This instrument is most 
carefully made with just the proper spacing betwee 
the Bakelite tubes and the right number of turns ot 
wire. Brass straps for connecting to variable conden 
ser provided. Very efficient. 


Price, $2.00 


WorkRite Neutralizing Condenser 25c 
Set of three WorkRite Variable Condensers with 
Neutroformers mounted ......... $16.50 


Send for free WorkRite Nextrodyne Hookup. 


WorkRite Super Variometer WorkRite 180° Super Variocoupler 


These instruments are- used by many thousands of Radio Fans. The quality is high 
and the prices low. Get them for your set today. 


“WORKRITE RADIO PARTS WORKRITE” 


THE WORKRITE MANUFACTURING CO. 
5538 Euclid Avenue Cleveland, Ohio 


(Branch Office, 536 Lake Shore Drive, Chicago) 
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We Repair All ‘ned Makes of Tubes 
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New 142 Volt Tubes" 
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Orders sent Parcel Post C. 0. 
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Rather a long article; at first it may seem 
uninteresting, but a little time on it will con- 


e e vince one that there is plenty of food tor 
B k thought. It would be unwise for me to 
é mdco d 10 ul e OO comment, to give my own personal opinion 


on anything, but fellows, just think it over. 


° " 5 Of course no one has to form an opinion— 
Describes the Best a 20 Circuits when there is really no cause for contro- 
: fof versy, but those who do not can glean from 

in Radio 4 fy that article a whole lot that we haven't 

; wt Sr heard about before. English ways and 


Our new 64-page Catalog No. Hong Kong’s own ways. 


TCR contains twenty of the 


most popular radio circuits [# patti : mast / J ? : From those two items or articles We sec 
printed in blue. These include © ae | ' au § : ' something of radio in the Orient today. | 
the Hazeltine Neutrodyne, i I : wonder what the casual observer will note 
Grimes Inverted, Colpitts, al Bes. At BR | 3 of amateur radio 10 years from now in that 
Flewelling, Reinartz, Diode Piay ° 
Electrad, Heterodyne, Super- 
Regenerative and many others. 


same country? 


Each article used in circuit . aH = Vee i , : | ; Pia eset ise ata as " 
attractively pictured instead o' KBr f, | , > ee ° 
—— ae straight nara yey! Se ee fy Everyday Observations 
orm. Besides containing blue +> = he it : 

prints, the best in radio is also =) SEAR t 3.) Ey | of the Beat Phenomenon 
illustrated and described. Catae : R=. J} | ; : eer 

log sent postpaid forTen Cents. I, mI (Continucd Jrom page 999) 

Each circuit worth double. < t 


Send for your copy today. 


Our New Dealers’ Catalog and Price List will actually be pulsating in agreement with 
DEALERS! describes nearly all the better Standard the alternations of the supply current. If 
Radio Lines. You should have it. Mailed the time between successive identical posi- 
FREE to all bonafide dealers making request on their business stationery. tions of the fan and the time between light 
Radio Division pulses almost agree, the result will show 


5 MACO= TELEPHONE MAINTENANCE CoO. what appears to be a slowly revolving fan. 


It is quite apparent that a four-blade fan 
Quality Radio Exclusively 20 So. Wells St., Dept. B, Chicago, Ill. ail teach a atl similar to its original 
position at the end of one-fourth of a revo- 
lution. If the time between light pulses 
agrees with this time, the fan will appear 
~ stationary. If the period between light 

pulses is not in agreement with the period 


66 S 4 Th D Ww | between successive similar positions, each ex- 
ince e a n | posure will show the fan in a slightly ad- 


a 
of intelligence the advancement of civilization has been vanced or retarded | position. - The eye 
hand in hand with the improvements in methods of receives the impression resulting trom a 


communication, until today the world may be consid- 
ered to be one vast family. This is especially true in 


weg yen the eae d States gh ae. gongs > A PRACTICAL APPLICATION OF THE 
art of conveying the human voice from poin p PRINCIPLE 


has been developed to a very high degree.” 

From “The Story of Service” This principle is used in engineering work 
as the basis of an accurate method for in- 
dicating the rotation speed of machines. By 
attaching to the shaft a cross or spoked 
figure, and illuminating this by light from 
a source of known frequency, it is possible 
demand in the purchase of Radio to accurately estimate the rotation speed by 
equipment. “SERVICE” Type 212 observing the rotation speed of the slowly 
Radio Receiver will give satisfaction. revolving image. 


series of such exposures. 


Your home life and the unity of the 
family demand that “touch” with the 
outer world which Radio alone can 
supply. Satisfaction should be your 


When you operate the set you in- A few very simple examples of visible 
stinctively ‘‘feel’’ the great distances beats are shown in the accompanying fig- 
over which you may bring desired ures. Each case is easily analyzed as 
programmes to your home, follows: 

; . it. ; two series of black spots, 
Ask your dealer or write us. Fig. 1 shows two series of black spots 


one having, say, four to the inch, the other 


This is a TELEFORCE product five to the inch. The result is a periodic 


registering of spots at the rate of one per 
inch. 


Service Radio Company Fig. 2 indicates ggg waves — 


to produce beats. figure shows 
Dept. B 


N\ 4727 Montgomery Ave. Cincinnati, O. A 
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Shake, old man; let’s get acquainted all over again. 


Klosner products are still being made with the same care as 
previously, using genuine Bakelite throughout. 
Our Rheostats are designed for all types and tubes, 
6 Ohm Vernier for WD11-12 
$1.50 
6 Ohm Non-Vernier ..$1.20 
30 Ohm Vernier for 201A 
ED = acon as ow ek $1.75 
30 Ohm plain..... ..-$1.40 
Write for free literature. 
“THE FIRST IS STILL 
THE BEST” 


Fig. 2 


Illustrating the Combination of Two Electric 
Waves of Dissimilar Frequency and the Beats 
Produced Therefrom. 


Klosner Improved Apparatus Co. 
2024 Boston Road New York City 
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cycles in combination with 10 cycles, the re- 
sult being two and one-half beats. The 
dotted line indicates how the two waves are 
added to obtain the resultant. The wave 
form in this case is triangular for the sake 
of simplicity. 

Fig. 3 shows the same effect resulting 
from two picket fences. The difference in 
spacing of the pickets is due of course to 
the fact that one fence is nearer the ob- 
server than the other. 

Figs. 4+ and 5 show the same effect re- 
sulting from the overlapping of two ordinary 
window screens. Here the difference in 
spacing required is due partly to the slight 
irregularities in the screen construction, and 
partly to the fact that one screen is nearer 
the observer than the other. 


FOSSIBLE APPLICATIONS OF THE PRIN- 
CIPLE 


Without doubt there are many oppor- 
tunities for the practical application of this 
principle. There are already several 1- 
genious window display devices which em- 
ploy this principle. A certain manufacturer 
of lubricating fluids for automobiles, has a 
very fascinating exhibit showing a rapid]; 
moving chain passing over sprockets im- 
mersed in grease. A non-synchronous shut- 
ter is provided by merely placing a perfor- 
ated disk on the shait of a small motor. 
From the observer's point of view the chain 
appears to be creeping slowly through tly 
liquid. The same effect could have been 
produced by non-synchronous illumination, 
and the addition of this feature would be 
rather baffling to the casual observer at 
least. 

There are great possibilities in scenic ef- 
fects, multi-color backgrounds, etc., which 
provide a most interesting field of research 
for those who possess ingenuity and are in- 
clined to use it. 


State College to Teach 
Radio by Mail 


(Continued from page 537) 


thoroughly into the theory of electricity in 
order to prepare for a detailed study of elec- 
tromagnetic waves, radio circuits, and appa- 
ratus for reception and transmission. 

The purpose of the course is to correct 
the impression of mystery which surrounds 
radio and to show that the fundamentals of 

,tadio are not as mysterious as is commonly 
supposed. At the beginning it is assumed 
that the student has no knowledge of radio 
and very little of electricity, and the course 
is developed on that basis. Mathematics has 
been reduced to a few simple calculations 
and all technical terms are explained clearly. 

“Despite the wide use of apparatus of all 
degrees of complication, there is still very 
little known by the average layman of un- 
derlying principles of radio,” says Professor 
Miller. “As a result, much apparatus is in- 
stalled without regard to anything but a blue- 
print of a hook-up which as often as not 
does not give the maximum service for the 
outlay of time and money. In many cases 
the radio fan connects up apparatus at ran- 
dom, hoping by luck to strike on some 
scheme that will give him desired results. 
This is often fatal to valuable tubes and 
apparatus.” Inquiries concerning the course 
should be sent to the Engineering Extension 
Department, State College, Pa. 


Commander S. C. Hooper, in charge of 
Radio Engineering in the Navy, it is re- 
ported, will become Fleet Radio Officer 
under Admiral Coontz, when the latter 
assumes command of the U. S. Fleet. 
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Are You Improving 


Your Set This Fall? 


ig eed that radio broadcast reception has emerged from 
the early development stage natural with all great in- 
ventions; now on the eve of a long winter of radio treats 
more elaborate and finer than ever, thousands of radio fans 
are rebuilding or re-equipping their sets with units that have 
thoroughly proved their worth. 

Batteries. You can’t be too critical in choosing them. 
Westinghouse rechargeable storage batteries have won high 
favor everywhere. Even-powered, full-powered, slow-dis- 
charging, they’ve demonstrated their superiority for fine 
tuning, signal-holding, sound volume and operating economy. 
See your dealer and ask for Westinghouse ~~ Batteries. 
The line is complete—a type and size tor every popular 
radio use. 


WESTINGHOUSE UNION BATTERY CO. 


Swissvale, Penna. 


Westinghouse Westinghouse 
Q@ivsta. se “A”’ Batteries GrstarGse “B”’ Batteries 
One-piece glass case, with solid The 22-MG-2 (22 volts) is a 
glass plate rests. Neat and dura- marvel for steady, noiseless, full- 
ble. Visible interior—liquid level powered _ service. Long-lasting— 
readily inspected. Easily re- easily recharged. Larger types, 
charged. too. 
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e ors ict 
Binding Posts and others for 
With Knobs : 4 $3. 00 : 
That Won’t Come Off Quick service. All tubes repaired by 
us guaranteed to work as good as new. 
Anyone can ‘‘read ’em.’’ All popu- > zZ 

lar styles--Antenna, Ground, Fones, Send your dead tubes — we prepay 
A and B Battery plus and minus , y te 
—abbreviations of different names parcel post to you. All ae pay 8 
engraved on knobs. Radio users— $3.00 to postman. We give 48 hour 


ask your dealer for ‘‘Read ’em.’ 3 e 
Dealers—write Dept. A for lib- service. 
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The Marshall-Gerken Co. 511-517 Orange Street Newark, N. J. 
Manufacturers RADIO DEALERS- 
Toledo, Ohio WR'TE FOR O'R PROPOSITION 


The uniformly satisfactory results obtained by owners of crystal 
sets have fully demonstrated the superiority in reflex reception of 


M. P.M. 
Million Point Mineral 


Unsolicited testimonials from all over the country show marvel- 
ous records up to twelve hundred miles, both with and without 
amplification. 


These crystals will not corrode, burn out or lose their sensitive- 
ness; and clear, musical reproduction is assured. If you are not 
getting the results you should from your reflex set, ask your deal- 
er for M.P.M. or send us $.50 for two unmounted, or $.70 for two 
mounted; and, in addition to crystals, we will send you diagram 
of a reflex circuit that we guarantee will give absolute satisfaction. 


M. P. M. SALES 4 247 So. Central Ave. 


COMPANY Los Angeles 
Dept., N. Calif. 
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Tune Through Local Stations 
With the Federal DX 58 


N° longer is it necessary to wait 
i tor nearby broadcasting stations 
to sign off before you can get D.X. 
station. 

The Federal No. 58 will bring in the 
distant stations clear and strong, with- 
out interference, while local stations 
are broadcasting. 

This feature coupled with the clarity 
of tone and simplicity of operation 
make this set the choice of the man 
who knows. 
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130 Federal Standard Radio 


Parts offer a complete line of 
guaranteed Radio units to the 
man who wants to build his 


own. Send for the “How to 


RadioEquipment Wi." 
Federal Televhone and Telegraph Company 


BUFFALO, N. Y. 


BOSTON NEW YORK PHILADELPHIA CHICAGO SAN FRANCISCO PIT 
BRIDGEBURG, CANADA LONDON, ENGLAND aia 


ONE THOUSAND AGENTS 
WANTED 


WE want one thousand agents to sell subscriptions to RADIO 
NEWS, SCIENCE AND INVENTION and PRACTICAL 
ELECTRICS. We will pay a generous commission for this 
work and help you in every way. Our three publications are 
leaders in their fields, ready sellers and this is an offer well 
worth your while. A few spare hours a day will bring you a 
handsome return. Write regarding our proposition at once and 
be the first one to get started in your vicinity. 


Experimenter Publishing Co., 
HERBERT H. FOSTER, Sales Manager 
53 Park Place New York 


A Voltage Raiser for 
C.W. Transmitters | 


(Continued from page 556) 


The brushes make contact with a station- 
ary radial commutator, one type of which js 
|shown in Fig. 2. The design may be modi- 
fied by using twice as many sectors, thus 
charging each condenser twice per revolu- 
tion, and giving a smoother output. In this 
case, “live” sectors 180° apart are connected 
together. Ina “single cycle’ commutator, as 
|shown, there is one live sector in excess of 
Ithe number of condensers in series. A dead 
|sector is placed in between each live one, 
|making nine, and finally two sectors, each 50 
per cent larger than the others, are placed 
between the two end live sectors. This ar- 
rangement of sectors is to prevent short 
circuiting. 

The sectors are formed from a_ copper 
ring not less than 1/16” thick, which is cut 
up as shown in the diagram, and screwed 
\down to a hard rubber panel with counter- 
sunk screws. The connections from the con- 
ldensers are soldered to the screws. As the 
lnraximum allowable voltage between the 
segments of an ordinary commutator is about 
30, the usual method of insulation is obvi- 
ously impossible where the voltage across 
the gaps may be nearly 500, as a flashover 
would take place at once. This difficulty is 
got over by raising the copper sectors from 
the panel by means of small condenser spac- 
ing washers leaving a large surtace for 
metallic dust, ete. 

Originally, ordinary contact studs were 
used instead of copper sectors, for ease in 
constructing, but it was difficult to prevent 
either the studs or the brushes wearing 
rapidly away. and when this took place, 
sparking became serious, with loss of power. 

The connections are as in the wiring dia- 
gram, Fig. 3. Small fan type motors can 
loften be obtained second hand at a very low 
lcost, while 2 mfd. condensers are advertised 
iby several dealers. As they do not require 
Jto stand more than 230 volts, ordinary con- 
|densers are very suitable; some which were 
|tested stood 500 volts without breakdown. 
| Where a tonic train effect is no disadvan- 
ltage the size of condensers may be reduced 
lvery considerably below that indicated, but 
lfor telephony this would be almost as diffi- 
lcult to smooth as rectified A.C. 

It may be mentioned that a little oil on 
ithe commutator leads to smoother running, 
and does not seem to impair the electrical 
contact. Also, before mounting, the whole 
face of the commutator should be ground 
down smooth on an emery wheel or cloth. 
Where it is to hand, the side face of an 
emery wheel is much less tiring to use. 

The actual method of mounting may be 
left to the constructor, but attention is drawn 
to the nuts supporting the panel, which allow 
the pressure of the bushes to be evenly reg- 
ulated over the surface of the commutator. 

Another point to observe is that D.C. 
mains are earthed either on positive or nega- 
tive, and hence the output terminals are at 
ian alternating potential with respect to earth, 
Iso that care must be taken to prevent any 
part of the transmitter being earthed excep! 
through a condenser capable of standing the 
full output voltage, and not larger than about 
005 uF. or the action of the machine will be 
interfered with. An ordinary Dubilier con- 
denser is very compact and stands about 
1,000 volts. The small ones can pass all the 
H.F. current most amateurs are likely to be 
dealing with. ‘ 

lf any trouble is experienced with vibra- 
tion, even with a carefully arranged balance 
weight, the noise may be reduced by stand- 
ing the machine on several layers of thick 
felt in a cupboard or other shut-in position. 
| The machine already built, though very 
roughly put together for experiment | pur- 
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Self contained: all bat- 
teries and loud speak- 
er unit in cabinet. 


Specially constructed 


wood horn. 


Can be operated on 
either dry or storage 
battery equipment. 


tensive research work, we have made the Blairco 
Line as near perfect as human skill and tested 
materials can make it. The careful purchaser 


New York Office—50 Church St. 


set TRIANON MODEL 2 


235 to 650 Meters 


Through many expensive experiments and ex- Selective Tuning Not only will the Blairco Line meet the above 
Wide receiving range 
Simple operation 


and successful merchandiser of Radio today de- Undistorted volume are sold under an absolute guarantee. 
mands high purchase value, which should in. Low operating cost } : 
clude the following qualifications: Attractive Design Buy Blairco Radio 


Dealer’s proposition and descriptive matter on request. 


MITCHELL BLAIR CO. 


Mahogany piano fin- 
ished Queen Ann Cab- 
inet. 


Compartment for head 
phones. 


Practically all tuning 
done with: one knob 
and dial, 


requirements, but comparative. tests have 
proven Blairco Radio Sets superior to any 
competitive machine on the market, and they 


thicago Office—1429 So. Michigan Ave. 
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— are machined brass, nickeled CutlersHamimier ..ocaccccecs 1.25 
sn. 
43 Plate ...$1.75 23 Plate ...$1.35 
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Beh tari dnaiia Nace Se wut icacend SLANGATA SOCKCE 6.6.6: o:0:eie'e: 50 
pore Ce nore SAG Ae 2 tenn en MERIC! SHOCKER” 6 5 ve siniavece aces 1.50 
dieces, this ve end pieces he he aoe oe 
iaaat Rhos teal. Phos b hieaarek gi Hong Li on bar ee eee cece ereee 2.10 
Special Proposition to Dealers. 11 Socket ...... 50c. 60c. 65 
wi UV199 Socket ...... Senet .60 
PEE one oie 6 cidsne wacencore .75 


PECIAL BARGA 


Order direct from this ad. or write for our price on any other goods you want 
Postage must be included with all orders 


AMERICAN RADIO STORES, 235 Fulton Street, New York 


SUPPLIES 


VARIOMETERS 3 
- so ae ae aera = Back Panel Mounting Induc- 
MN jnGaxeaeeecasinke 3.50 tance Switch 
CREAM cassie Sia Tawi, crass wow 2.80 sities 
VARIOCOUPLER 
Der ate IAS, OE a $4.25 
Sa: RAISES Pee Rete repeat 3.75 
WORNUG ooo oes wee ee ee a's 2.60 
CONG wads cswesavercevcce Gone 
PHONES 
NORIO ac scasinacouecenete-cavt ...-$12.00 
ES Se Or err ere 8.00 
POIIONRON o.00,0:6 cc:decievenes 6.40 
PPE Corer Tere 6.50 
DEANGES 5.535.650 ne coceeice awe 5.00 
MONE M Etec o see b cx aiwies wicaae 4.25 
HIRED fas dacacean oxscocane 3.50 
formica Panels cut to order 
$2.00 tb 
Formica Tubing cut to order 
$2.00 ft. 
All sizes of Mahogany Cabinets. 
Federal Crystal Set complete = 
WORE POO oa: w 6a cactasera-¥ $10.00 Saves drilling 14 holes. Has’12 con- 
Commercial Receiving Set, made tact points, Bushing. mounting, with 
by Wireless Imp. Co. 150 to 6000 Se ee, $.75 
meters, former price $225.00. led Aout 
|: Or pei eg OO gee Rear Seat in ere $55.00 Eliminates es vansl erial - 
H Sliminates the trouble of erecting and 
Magnet Wire. 18 to 30 on 4 and cost of outdoor or roof aerial. 
Y% lb. spools. Se ES ere $.95 
Buss Bar Wire, 2 ft. length 3c. Special Proposition to Dealers. 
$13.50 M. 


Tiny Turn 


An Entirely New Type of Vernier Control. 
30 to 1 Ratio. PRICE 75c 


You can easily tune in stations that you would pass 
over without the TINY TURN. Can be installed on 
any set in 3 minutes. Absolutely no lost motion. Turns 


in same direction as dial. 


DUO-SPIRAL 


The Leading Loop Antenna 
12 in. size $7.50. 24 in. size $8.50 


Spans the Continent on a loud speaker. Trim and 
handsome, Patented construction secures highest efh- 
ciency. Wires kept tight by hidden springs. Swivels 
freely on Replaces all outside wires. 
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Sold through Dealers and Jobbers 


If vour dealer cannot supply you, write us. 
RADIO UNITS INC. 
Room 843 Webster Building, CHICAGO, ILLINOIS 


Maywood, Illinois 


Factory: 


“Cleartone Goldcrest Receivers” 


Are Distinctively Different, the Outstanding Features Being: 


Economical, efficient made bleck and the absence of unsightly, cumbersome 
by retlexing the amplifier tubes thus making control dials, together with the artistic Cleartone 


tube do the work of two. solid mahogany cabinets enable our ‘“‘Goldcrest 


operator possible 


onc 


models to satisfy the tastes of the most discrimi 
2, Long range ception with unequaled clearness rating purchaser. 
d olume throug] he op combinati« ane a na 
cog The lum oi Ris — 4. They are fully backed by the Cleartone gua 
[OOO BEE BUANO IEIBEACY SMPHUCAO tce which is your protection. 
Beautiful gold finished panels with lettering i: The Prices—The best values in the field today 
Medel 40 Goldcrest four tube unit comprising three 
ue idio-freque letects nd two stages audio-tre 
tier = ith LOOP or antenna $75.00 


560 $60 


MODEL 20 GOLDCREST 


1 


a two tube unit equa e staxe radio-frequency, detects 
nd one = staxe tudic lication ounted MODEL 60 
old finished mel wit the whole beir 
enclosed in a ia : 0 ndard f wlio frequency unit providing fer 
Model 30 Goldcrest, si 20 but with an addi t nt ception naximum ranges 4 set o ¢ 
tional st wudio-frequency amplification.........$55.00 est quallt 

See Cleartone Radio Products at your Dealers. Literature Free on Request. 


THE CLEARTONE RADIO COMPANY, Inc. 


McMitian & Essex Piace, Cincinnati, Ont0 


THE Book You Wanrep 


“Radio News” 


Amateurs’ Handibook 


Volume No. 1 


and instructive 


Just 


WOOGIINEH SHITIVAY SHIN O0VE 


ae name 


by the morteminent 
“ Radio Experts 


Chock full of radio constructive articles from cover t 
ver Written by foremost radio authorities, in plain everyday languase 
which everyone can understand. Sections include articles on Receiving 
Sets and Sundry Apparatus, Transmitters and Accessories, Radio Theory, 
Vacuum Tube Data, and Practical Hints for the Amateur. A book which 
also serves as a ready reference and should find a place in the library 
f over 375 illustrations, dia 


ft every amateur. It contains 224 pages anc 
srams, and photographs, bound in a multi-colored heavy board 

On sale at all leading radio stores. If your dealer cannot supply you 
pin a dollar bill to this ad and write your name and address in the mar 
in below, and book will be forwarded to you postpaid. 


EXPERIMENTER PUBLISHING Co., INc. 
PRICE, $1.00 53 PARK PLACE, NEW YORK 


FTA 


EXPERIMENTER. PUBLISHING COMPANY. Inc 
tn vOmn 
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lhe chief advantage of the loop is its 
poses, is very satisfactory, and delivers about 
50 watts at 800 volts. 

Intending constructors should have no dif- 
liculty in adapting the principle to meet their 
requirements, at any rate up to 100 Watts, 
and for this reason full details of this par- 
ticular machine have not been enlarged upon, 
as it is believed the method of construction 
is sufficiently obvious to be modified as 
desired. 

[An obvious modification to allow for de- 
riving H.T. from a low voltage battery is to 
feed the primary of an induction coil with 
current interrupted by a segmented drum 
mounted on the same spindle as the con- 
denser distributing contacts. The interrupter 
drum and condenser distributor can be 
arranged by means of adjustable brushes so 
that charges are passed to the condenser 
when the secondary voltage of the induction 
coil is at maximum value—F. H. H.] 

—Abstract from our English contempo- 
rary, THE WIRELESS WORLD AND 
RADIO REVIEW, 


Pointers for the New 
Amateurs 


(Continued from page 545) 


ability to work through stations lying at or 
near right angles to the sending station, al- 
though even in this particular it is not in 
actual practice what it appears to be, theo- 
retically. 

So far as reducing static is concerned, the 
regular aerial can be easily arranged to give 
the same effect as a loop and in addition, 
the arrangement will allow you to select any 
graduation from full strength of aerial to 
below what the smallest loops will give and 
as the arrangement acts as’ a wave trap in 
some respects, the selectivity is increased as 
the static is diminished. 

The arrangement consists of merely con- 
necting an ordinary potentiometer, arranged 
with an “off” position like an ordinary 
rheostat, directly the aerial and 
ground posts of the set. The primary con- 
denser is operated in the series position; no 
other change is necessary. The potentio- 
meter may be of either 200 or 300-ohm re- 
sistance and when in the “off” position, it has 
no effect on the set at all. As the resis- 
tance is cut in, some advantages in selectivity 
and ratio of signal strength to static can 
be obtained, often to excellent advantage. 

The aerial and ground are of extreme 
importance and every effort should be made 
to secure a good contact with both ground 
and ether. Remember that most any old 
set will work for short distances without 
either aerial or ground and do not be mis- 
led by a considerable increase in both sig- 
nal strength and distance when a ground 
and a wire are connected. Every effort 
should he made to secure as perfect a ground 
contact as possible. Pay no attention to the 
single-wire fiends, but determine for your- 
self just what suits you best. There is a 
practical limit to the length, height and 
number of wires to use, although the average 
amateur should have no fear that he will 
greatly exceed these. 

\ total length of from 200’ to 250’ in- 
cluding aerial, lead-in and ground lead is not 
too much where the minimum wave-length 
desired does not greatly exceed 150 meters. 
Two wires spaced not less than 18” apart 
will give a noticeable increase in signal 
strength over one wire. Four wires will 
likewise give a noticeable increase over two 
wires, provided the spacing is at least 18’, 
while it will take eight wires to give amy 
decidedly noticeable increase over four 
wires. It will do very little if any good 
to increase the sumber of wires on the same 
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ders another 


World Record 
WA 4 


he reception on board the Beren- 
garia, night after night, of the signals 
from the Drake Hotel, Chicago, during the entire voy- 
age, from New York to Cherbourg, France, a distance 
of 4000 miles, was a world record achievement for 
consistent reception. The set used employed “All-American” Audio Frequency 
Amplifying Transformers. seamen 


Today another record is being made. Slowly winding its way up 
into the frozen North is the Bowdoin, on board of which is Captain Donald 
B. McMillan, on a scientific expedition to the North Pole. 


Night after night, up in the Arctic Ocean, he is listening to the world 
thousands of miles south of him. Again “All-American” Amplifying Trans- 
formers are being used, and again new world records are being achieved. 


You, too, can set new records with your own set by the use of 
“All-American” Amplifying Transformers. 


Ask your dealer to show you these world record-breaking instruments. They 
are as attractive as they are efficient. 


Book of Successful Hookups sent free on receipt of 2c for postage. 


RAuLAND Mre.Co. 


200 No. Jefferson St. Chicago, IIL 


Radio Frequency 
Transformer 


Assemble Your Set With 
DAY-FAN Radio Apparatus 
And You Will Have—— 


1.—Tuned Radio Frequency Amplification. 6.—A Receiving Set covering the whole pub- 

2.—A Balanced Vernier Condenser. lic broadcasting and amateur range. 

3.—Bankwound Bakelite Variocouplers or 7—The most up-to-date set in your com- 
Variometers. munity. 


4.—High Ratio—not distorting Audio Trans- 8.—Results you will be proud of. 
formers, 9.—A complete layout to work from, 
5.—The proper rheostats. 10.—Less money invested. 


Write for booklet free of charge 


THE DAYTON FAN & MOTOR CoO. 


Established 1889 
Dayton Ohio 


RADIO FANS 


When You Want Quality say 


“REGAL” 


REGAL INDUCTANCE SWITCH No. 164 
The real genuine “REGAL.” Beware of cheap 
imitations. A complete assembly of switch points 
in one unit. No more drilling holes in panels. No 
more chipped panels. No more messy soldering 
back of panels. Mounted on panel with one thread- 
ed bushing and nut. 


Complete with handsome knob and dial, $1.50 


ATS are known the world NEW “REOAL” 
uality. Smooth positive « VERNIER 


RHEOSTAT 


hiv tor yunting 


Vernier 6 Ohms ae dee ween cei Kes sv eGhiZ5 
Se, SPS clion tw ire sae bas ew ew we ee 
Ri PE he See eee ere eee eee 
Be eeRONE cot knee sikes oes oma sive 1.00 
SIE Cares» cbeS > saws boob nes Se paw 75 8 
So = a aa ial Ele ACR eae mee = REGAL 
Potentiomete ee : ‘065-6 
DEALERS JOBBERS — DISTRIBUTORS 
1sk for our new Catalog No, 18 showing 30 hand 


me “REGAL” items 


THE AMERICAN SPECIALTY CO. 


115-220 HOLLAND AVENUE BRIDGEPORT, CONN. 


A BEAUTIFUL TABLE 


We are manufacturers of fine furni- 
ture and we sell Radio Furniture direct 
to you at only a small factory profit. 


SPECIFICATIONS 
Hardwood, hand-rubbed mahogany or gold- 
1 oak finish. Height, 31 inches. Size of 
top, 20 x 34 inches. Drawer, with lock, 
size 4+ x 10 x 1354 inches. Battery Cabinet 
size, 17 x 14 x 16 inches. 
PRICES 
Freight Paid East of Miss. River..... $18.00 
Freight Paid to Rocky Mt, States..... 20.00 
CASH WITH ORDER 
Send for free catalogue of Radio Furniture. 


Reduced prices ot all Cabinets. 


THE SOUTHERN TOY CO., 


HICKORY, N. C. 


TWO SUPERSENSITIVE CIRCUITS 
(Both Copyrighted) 

My Highly Improved Reinartz brings in all impor- 
tant stations on both coasts and Mexican border, loud, 
clear and without distortion. We dance to music from 
Atlanta received on one loud Baldwin unit. Build one 
of these wonderful sets from my blueprints and specifi- 
cations, price 59c. or with a perfect and complete double 
wound spiderweb coil, $3.00 by mail. No other wind- 
ings used. Photo of my set on a glass nel with every 
order. 

This copyrighted circuit is the most successful of any 
Reinartz modification yet produced, and is imitated the 
most. Thousands are in use. 

My W. D. 11 Circuit is especially designed for use 
with the ‘‘Pickle’’ tube and brings out the full value of 
that little tube as no other circuit can. Stations 1000 


AT CUT 


Radio Supplies prices 


Baldwin Headsets (Type C) ........... $ 8.75 
Federal or Brandes Phones............ 4.95 
PRUE BEMIS: cae csdenescencedsss 3.50 
Western Electric Peanut “N” Tubes.... 5.95 
Magnavox (New Type Goldseal)........ 29.95 
Acme Radio or Audio Transformers.... 3.95 
Ames Audio Transformers ............. 2.95 


miles away come in clearly on one tube This set is . z 
small, complete, portable. For the man who wishes the 22% Volt Variable B. Battery......<.. -90 
highest efficiency, this is the set to sg — e 2214 Volt Variable B. Battery......... 1.75 
blueprint and specifications, 50c, or with complete anc id 

pérfect aiding: $3.00. Photo of set with every order 45 Volt Variable B. Battery pci bara o ae 2.50 


Sets built from these plans will receive all_broadcast- 
ing stations operating under the new laws. Their wave- 
length range is from 170 to 800 meters. 
AUXILIARY TUNER 
This new instrument connected to your present receiv- 
ing set with one wire enables you to easily bring in 
both the long and short wave stations which you can- 
not get with your present equipment It also enables 
you to eliminate that local interference so you may 
listen to distant stations. ; ; 
Copyrighted diagram and complete instructions for 
building and operating this instrument, 50c, or with all 
parts, including Condenser, Coils, Switches, and Panel, 
$8.50. Complete instrument, $15. All goods prepaid. 
These instruments are easy to build, easy to operate. 
Sverything clearly shown. 
Bvergthing eng. A. TWITCHELL 
1927 Western Avenue Minneapolis, Minn. 


2244 Volt Eveready Variable B. Battery 1.25 
2214 Volt Eveready Variable B. Battery 2.25 
45 Volt Eveready Variable B. Battery... 3.95 
43 Plate Variable Condenser with Vernier 3.95 
23 Plate Variable Condenser with Vernier 3.50 
11 Plate Variable Condenser with Vernier 3.25 
180° Fischer Bakelite Variocouplers.... 2.50 
ALL ORDERS MUST INCLUDE POSTAGE 


KENSINGTON RADIO SUPPLY CO. 
4417 18th Avenue Brooklyn, N. Y. 
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spread, but increasing their distance and 
doubling their number will show a decided 
increase in both signal strength and dis. 
} tance. 


In some localities the height of the aeria! 
is very important, in others very little j. 
gained by going high and sometimes onl 
certain directions are affected by the height. 
{ have known cases where an aerial 6()' 
high would cover distances of from 1,500 to 
2,000 miles with fair consistency which 
when lowered to a height of 30’, would not 
cover more than 500 miles in a westerly dj- 
rection, while in other directions the dif- 
ference in distance and signal strength was 
very slight. \s a rule it is not a paying prop- 
osition to erect an aerial more than 61)’ 
high, although it behooves every amateur to 
determine for himself what is needed for 
his particular locality. 


The inverted “L” type of aerial is prob- 
ably the best and simplest aerial to use for 
all ordinary amateur purposes of receiving. 
However, if special tests are to be made in 
any particular direction, it is recommended 
that a single or double wire directive aerial 
be used if there is room. The Beverage wire. 
as mentioned before, is quite satisfactory 
when going right, although it requires con- 
siderable experimenting to get it right and 
keep it right. As a substitute it is recom- 
mended that no special arrangements be 
made, but simply string the wire out in the 
direction desired to receive from. The total 
length should be at least 600’ for reception 
at 200 meters and the far end should not be 
over 8 or 10’ high. The near end may be 
anywhere from 10’ to 60’ high. The higher 
the near end, the greater the signal strength 
and the less the directive effect. This aerial 
should be connected to the set in the reg- 
ular manner and about 20 or 25 turns.of wire 
(three or four inches in diameter) used on 
the primary with the primary condenser in 
the parallel position. 


Such an arrangement should give a de- 
cided increase in signal strength and dis- 
tance from stations in the direction of the 
far end and almost the same in the opposite 
direction, but signals at right angles to the 
direction of the wire will be greatly re- 
duced over those received on a_ regular 
aerial. The height of the near end can 
be regulated to give the best ratio of signal 
strength in the desired direction to those 
at right angles to it; 20’ to 30’ for the near 
end will be a fair height. If such an aerial 
is used for special short period tests, No. 
14 aluminum wire is recommended as it is 
cheap and light and for stretches of from 
600’ to 800’ will require no intermediate 
supports. If more conductivity is desired. 
two of these wires spaced about one foot 
apart and connected together at both ends 
are recommended. 

In conclusion, it is suggested that all 
tests for maximum distance and maximum 
signal strength of distant stations be con- 
ducted as near the middle of the day as 
possible, and this range, say from 10 A.M. 
to 2 P.M., should be considered the standard 
range of your particular apparatus. At 
this time of day signals, interference and 
fading will be at a minimum and the least 
change in the signal strength of a distant 
station or the appearance of a new station 
can be detected. Also any changes in signal 
strength or distance will as a rule be very 
gradual for these hours varying only slight- 
ly and gradually through the different 
seasons of the year, while signals in the 
early morning, late afternoon and night will 
be very unreliable and vary greatly from day 
to day or from hour to hour, thereby mak- 
ing accurate tests almost impossible. More- 
over, once the mid-day range of your sta 
tion is definitely improved you can rest as- 
sured the night range will take care of itself. 
While it is never a good policy to give any 
| definite range for any instrument, as 00 


SARE 
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much depends upon the skill of the operator, 
design and construction of set, aerial and 


ground not to mention atmospheric or local 
conditions, to give the younger amateurs 
some idea as to what they should expect | 
will say that a good regenerative set plus 
one stage of audio frequency amplification 
should be made to cover a mid-day distance 
of between 300 and 400 miles with fair reg- 
ularity during the winter months and be- 
tween about 250 and 300 miles during the 
summer months, when receiving from 
amateur transmitters using between 10 and 
50 watts 


Eliminating Static With 
the Resonance 


Wave Coil 


(Continued from page 523) 


These observations apply to etfects pro 
duced by radio-frequency alternating 
currents in the system. 

Atmospheric disturbances are assumed 
to travel in trains of extremely low fre- 
quencies—between 200 and 300 cycles a 
second. On the basis of this assumption, 
what is the effect of the crashing noises 


The Position of the Metallic Rings on the Coil. 


629 
a 
“It Speaks for Itself”’ 


TRUTONE 


TEADE MAR mart 


se e 

Little Senior (om2") $19.50 
i 6 feet of cord 

TRUTONE LITTLE SENIOR is a complete Loud Speaker that is a 
marvel for its price. The large diaphragm contained in the perfectly 
cured wooden tone chamber in the reproduces soft, true, clear and 
resonant tones. The beautiful crystalline composition horn makes the 
TRUTONE attractive to the eye and keeps its reproduction free from 
any metallic noises. The horn with 10 inch bell stands 24 inches high, 


TRUTONE SENIOR ( $25.00 


Che SENTOR is supreme for all long distance work as its extra large tone 
chamber with diaphragm built-in gives volume to the most distant sound, 


It stands 32 inches high with the bell of the horn measuring 14 inches. 


TYPE “A” AND “B” AMPLIFYING HORNS....... $8.00 each 


base 


Complete with 
6 feet of cord 


TRUTONE AMPLIFYING HORNS are constructed for use of 
with any make of head receivers. Reproducing the tones meant 6 
for ear contact so that the entire family may enjoy the re Pv 
ceiving set. Type ‘“‘A” is designed for use with double at 
receivers and Type “B” for single receivers. 


If You Can't Buy A TRUTONE 
From Your Local Dealer 


Mail draft or Money Order direct to 
us and the model you desire will be 
sent to you postage prepaid, ¢ 


\ll TRUTONES absolutely guaranteed y 1d sg” 
Ps cous s 
* 
SADLER MANUFACTURING CO. ,¢7 ,4"0 8 
= Sh aor 
86 FourtH STREET San Francisco, Car. 40% Ws 
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3474 South 23rd East Street 


oo 
Equip Your Christmas Radio Set with 


the Original BALDWIN Receiver 


Only the original BALDWIN radio phone is manufac- 
tured under the personal supervision of the inventor and 
sold with the absolute guarantee of satisfaction after a 
fair trial, or your purchase price refunded, including 
transportation charges. 


? 
Kam = fide 


NATHANIEL BALDWIN, 


Attractive proposition open to distributors and dealers. 


LOOK FOR THIS 
LABEL ON THE BOX 


“SU 


The BALDWIN is superior to all others because of its distinct 
construction—light weight, supersensitive mica diaphragm, perm- 
anently responsive; circular magnet with two U-shaped pole pieces, 
giving four points of magnetic contact; built like a fime watch. 
It gives perfect radio reception. 


Ask your dealer for the original BALDWIN. If he can- 
not supply you write for circulars and price lists. 


INC. 
Salt Lake City, Utah 


BROCKWAY VARIABLE CONDENSER 


THE BROCKW AY Combines advantages not 
found in any other condenser. 

EASIER TO ADJUST Two complete revolu- 
tions of the dial or 720 degrees are used for ad- 
justment. A white line on edge of dial appears 
during the second revolution, plainly indicating 
position. 

SAVES SPACE Occupies no space behind the 
panel, leaving room for tubes, B. batteries, etc. 
Ideal for portable construction. 

PLEASING APPEARANCE Its symmetrical design and beautiful finish 
harmonize with other high grade instruments, and lends dignity to the finest set. 
HIGHLY EFFICIENT The use of mica dielectric between two spring 
bronze plates, scientifically formed to properly control the capacity curve, is 
responsible for its higher efficiency. Stations are more easily picked up, and we 
are receiving many reports of new long distance receptions. The Brockway 
Variable Condenser will improve any circuit requiring from 11 to 45 plate 


condenser. 
Price $3.50 


BROCKWAY LABORATORIES COMPANY 
Toledo Factories Building TOLEDO, OHIO 


This “UNITED” Audio 
Frequency Amplifying 
Transform er tan Nigel sd 


shielded, Ratio 5 to 1—a wonder-worker in producing 
loud, clear-toned signals, from any distance. At your 
dealer’s $4.50. : 

“United” Variable Condensers have a new ver- 
nier dial assembly, original with 
us, that makes fine tuning a joy. 


LS TES $6.50 5 plate ......... re 
2) eS ee Se er 4.75 
LO See eee 5.50 Postpaid. 

PRICE WITHOUT VERNIER 
43 plate eee cveecesence $4.00 5 plate ae ee $2.50 
PEMD. ciaendseenoe 3.50 3 olet 225 
DE aissacvaced ee eet eee eenets . 


Show this ad to your dealer and ask him to supply 
your needs at the above prices. If he cannot do so, 
remit to us direct, under our money-back guarantee and 
give us name and address of dealer you wish to favor. 


UNITED MFG. & DISTRIBUTING CO. 
9705 COTTAGE GROVE AVENUE, 


New York Office: CHICAGO, San Francisco Office: 
50 Church St. ILL. 709 Mission St. 
New York, N. Y. San Francisco, Cal. 


Just THE Book You WANTED 


“Radio News” 


Amateurs’ Handibook 
Volume No.1 


Chock full of radio constructive and instructive articles from cover to 
cover. Written by foremost radio authorities, in plain everyday language 
which everyone can understand. Sections include articles on Receiving 
Sets and Sundry Apparatus, Transmitters and Accessories, Radio Theory, 
Vacuum Tube Data, and Practical Hints for the Amateur. A book which 
also serves as a ready reference and should find a place in the library 
of every amateur. It contains 224 pages and over 375 illustrations, dia- 
grams, and photographs, bound in a multi-colored heavy board. 

On sale at all leading radio stores. If your dealer cannot supply you, 
pin a dollar bill to this ad and write your name and address in the mar- 
gin below, and book will be forwarded to you postpaid. 


oe EXPERIMENTER PuBLISHING Co., INc. 
PRICE, $1.00 53 PARK PLACE, NEW YORK 
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of “static” on the resonance wave coj{? 
When this noisy, abrupt impulse invades 
the antenna, a high voltage circulates on 
the left end of the resonance wave coil. 
The electric load is imposed abruptly, 
This voltage then proceeds to travel 
along the coil, the latter absorbing the 
impulses, as it were. If this tendency 
is not interrupted, the resonance waye 
coil will oscillate at its own frequency, 
Fortunately, however, the “guard tube.” 
described in a preceding paragr raph, con- 
veys a large share of the “static” impulses 
to the ground, thus avoiding the oscilla- 
tion of the resonance wave coil. 

When a person desires to render a 
harsh criticism or maybe expert judg- 
ment concerning any so-called “static 
eliminator,” he will exclaim,, “Oh yes, 
it kills ‘static’ and the signals, too.” This 
occurs in the arrangement of the reson- 
ance wave coil in its suppression of at- 
mospheric disturbances at this stage, but 
thanks to the ingenuity of Doctor Cohen 
and his co-laborers, there is a_resource- 
ful addition to this arrangement which 
reserves the orderly radio signals for re- 
ception by means of the head telephones, 
Happily, it is called the “rejector cir- 
cuit”; obviously, because it rejects the 
useless noises and conserves the useful 
signals. This is accomplished by 
“grounding” the “guard tube” in such a 
manner that the connection functions as 
a “solid ground” on all wave-lengths 
except one. 
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The Connections of the Guard Tube Used to 
Eliminate Static. The Trap Circuit Should Be 
Tuned to the Incoming Signal. 


Suppose the electric circuit of the re- 
sonance wave coil is adjusted to a wave- 
length of 300 meters, all other electric 
waves are conveyed to the ground. The 
300-meter wave-length is rejected, or ar- 
rested, more properly speaking, and the 
signals are transferred to the “collector 
ring”. The “rejector circuit” not only 
drains the atmospheric disturbances to 
the earth, but: likewise conveys signals 
of frequencies other than one particular 
wave-length to the ground. The latter 
action should prove useful in eliminating 
some of the interference now caused by 
the multitude of broadcasting stations— 
approximately 500, all told—that are re- 
leasing their burdens of song and story 
upon a heavily charged ether. 

The “rejector circuit” stipulated by the 
Signal Corps is one possessing low elec- 
trical resistance, which necessitates the 
use of heavy wire in the construction 
of the resonance wave coil and a variable 
condenser of unquestioned quality, with 
Such a variable condenser 
may, suitably, be of .001 microfarad capac- 
itv, shunted across a coil having 55 turns 
of D. C. C. wire. The latter, according 
to a suggestion of the Signal Corps, may 
be of No. 14 B. & S. gauge, threaded 
around a tube 334” in diameter. This 
arrangement will aitord an inductance of 
0.1 of a millihenry. Preferably, this 
variable condenser should be insulated 
with hard rubber. 
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Structurally, the “collector ring” and = 
eoyard tube’ entering into the formation 


on ot this ‘‘static-eliminating” device, are 
sit made of brass and in finished forms 


‘ay should fit snugly. By way of suggestion, 
af the winding may be covered with a layer 
Cl » e 

he - of thin paper and then tubes employed 


that will slide smoothly over the paper. 
me It is optional with the constructor 


3S whether the “guard tube” is split or not, @ 
; hut the “collector ring” necessarily con- enue 


tains a split. 
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April 3, 1923 
'S 
r eitl i these instruments in this con- - 
i yl a ieled Kone sted cir- e a eee eigen | HE Genuine Duo Lateral 
: ; oe t t. i coil. ; 
cuit connected to the grid element of the | Betta ie ee ae Coil, PACENT, has been 
vac be. Regeneration is als s- | nections, | i iti 
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gee a a eS | gure tight contact, Careful and thorough study of 
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3 noises are to be suppressed. Complete | Prices $1.40 to $3.85. last word in mounted coil 
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fit must be enclosed in an air-tight cop Cat.No.115,with base $9.50 ’ ’ 
7 5 4 : e > 1! . . * se, e ° ? 
per case of reasonable thickness, 18 | Cats No. 115A, same as No. Don’t Improvise — “PACENTIZE 
Mame. tar Jastance. ihe atteries or | 115 less base and binding 
; gauge, for instance. The hatteries 01 | prticage Me a eT a Re ne 
: § 


; pe || V. MICROCOUPLE RECEP- 
instruments must not be exposed. The | “TACLE—a single receptacle 


| 
telephone cord should be protected by | permitting vernier adjust- | PACENT ELECTRIC CO,, Inc. 
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in the capacity of “static eliminator”. It Cat. No. 119. Peteo $1.50. Washington, D. C., San Francisco, Jacksonville. 
may be employed with a single-circuit, = 

now commonly found in homes of broad- All Pacent Coil equipment i 


cast listeners, or with an inductively standard size and connects with 
. led xn The latter arrangeme it standard equipment of other 
coupled tuner. re latter arrangemen PBrcsce sissaned 


is likely to result in extreme sharpness 


of tuning. L ikewise, the resonance wave DaolenvelCel Giees LACENT RADIO ESSENTIALS 


coil is adaptable to use with a tuned an- | ! 


5 oka Brea sas ae ee mae fetats 2 | ment of coil. 

a strip ot a Belden . which 1s ao > eo $2.00. 
f grounded” to the copper shield. | VL. PANEL RECEPTACLE — « 
: The resonance wave coil lends itself fixed receptacle for panel 
mounting —_—? for use 


tenna system, which arrangement, how- 
ever, is conducive to extreme selectivity. 


In this instance, a switch is provided Y 0 9 Pag 
so that the coil may be connected above ou on t ec a Operate your radio from your 
the tuned primary circuit when recetv- Tubes ': <<." 2. tor. —*> lamp socket with a 
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Tuned Aerial Circuit, and Provides Extreme 


Selectivity. Experimenter Publishing Co., 53 Park Place, New York City. 
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connection) when listening to robust a 
signals through interference. 

Experiments conducted by the Signal It Costs You No More 
Corps over a period of three years in- to Buy 


dicate that greater suppression of at- 
mospheric disturbances may, occasion- © e 

ally, be obtained in the absence of criti- Columbia Bakelite 
cal adjustments by separating the “guard 


tube” in two parts, and including: a Moulded Apparatus 


second resonance wave coil for holding 


the “collector ring.” The second _ res- The All-Circuit Variometer 

onance wave coil, in winding, is a dupli- 

cate of the first one. Such a circuit The Columbia Variometer is fully bake. 

permits the use of radio-receiving ap- lite moulded, green silk, pigtailed, and pro. E 

paratus of practically any design. vides for all circuits of today and tomor. : 
The performance tests of this new de- row; the stators may be split. You can. 

vice, or rather applications of an instru- not obtain a finer tuning variometer. Body 

ment invented several years ago, indicate capacity minimized. Regenerative, Ultra. 


| the possibility of receiving long-distance Audion, Flewelling, Reinartz and Reflex 
radio communications that would other- Circuits all provided for. Diagrams with 
wise be inaudible because of the pre- each instrument, 
valency of atmospheric disturbances. 
| Signals from the high-power radio tele- 
graph stations of the United States Navy 
Department located on the Pacific Coast 
have been heard in the laboratory of the 
Signal Corps at Washington, by the use 
of the resonance wave coil, when the dis- 
HEATH’S tracting extraneous noises would have 
almost jarred the head telephones from 
the ears of the operator under usual con- 
ditions of reception. 


° 
Raidant Condensers . Resonance wave coils, in their multiple 


variations of size and windings of wire, 


Now the “guess” has been taken out of con- | a 
“Ek all ; : “ ‘ ~ 2) - ° 
denser buying. The source of greatest uncer- iend themselves to a diversity of use Type 109, Price ae $5.50 
tainty, the plates, by a new process of stamp- One type of coil constitutes a full-fledged 
ing and tempering in Heath's Radiant Conden- wireless antenna, dispensing with any 
stein! nate PERMANENTLY aye e hey are radio-receiving instruments other than a 
as proot against warping. anc muckling as a ee ‘ ‘ as f ae ale + 3 
steel straight edge These condensers will letector and a pair ot head telephones. 4 
keep their fine alignment without any adjust No ground connection, either counter- ‘ 
ing during their entire life! poise or actual, is required. As a single- q 
: ° unit radio direction finder another design 
A Vernier Adjustment of resonance wave coil is able to deter- 
= 7? i > ysition 2 ituc of air- 
Geared Like a Watch mine the position and altitude of a : 


craft in flight. Still another type of 


Ordinary vernier < stme ducer 4 
vy vernier adjustment reduced to mi resonance wave coil enables the labora- 


crometer fineness. Extreme delicacy of .ad- 
justment. Smooth, positive, accurate as a watch. tory of the Signal Corps in Washington, } 
Heath’s Radiant Condensers are especially adapt when using six stages of radio ampli- ceca : 
ible to the fine tuning required on high ampli- fication, to receive signals from a radio TI ° x 
fication. : gh é he Geared Coil Mounting you have 
i telegraph station of the United States been looking for. Moulded of genuine 
Write for Illustrated Folder ae ‘ Geant naate an : q ; 
Navy Department located at Guantan- bakelite; geared 5 to 1 reduction; 6 inch ; 
LIST PRICES amo, Cuba. silk leads. A True Columbia Product. ‘ 
VERNIER TYPE The application of resonance wave Type 401, Price . . . $5.00 Ee 
13 Plate including 2%” dial and knob...... see $5.00 coils in the reduction of atmospheric a : : 
25 Plate including 2%” dial and knob........... $5.50 i nces reve ; S A few more Columbia Products: 3 
45 Plate including 2%” dial and knob........... $6.50 disturbance: J however, offers the most sakelite Moulded Variocoupler Type Losa. .. $8.00 4 
ali is alt Wiis fascinating field of experimentation for Bakelite 180° Variocoupler Type 105........ 5.00 
OR asia = the radio amateurs. The development Gektne © tant tek tats Gee aes 
P ly s Zz ri % ak b 4 reared 3 g Type Zoce Oe 
rite Immediately for Proposition of these coils by the Signal Corps while Inside Coil Mount Geared and ‘‘Vernier’’ 
in the pursuit of methods and apparatus sec Rr er Se see es a oped evens inet = 
HEA H R D jor communication purposes necessary to All Meter 180° Couplers .. . - 7.00 
| the prosecution of war, is an example and complete line of mounted coils. 


of how war-created difficulties are re- All good dealers have Columbia Products. 


& Elec Mf Co sponsible for an invention of far-reaching Insist on them. 

= g. i significance to peaceful industries. If . é 
resonance wave coils can lift the bane ] 

206 First Street of radio telegraphy and telephony it will Columbia Radio Corp. 


have earned the everlasting gratitude of , ; 
NEWARK, N. J. —_ . ~ pagemesand 155 N. Union St., Chicago 


the radio industry. These coils certainly 
merit further experimentation as a possi- 
ble means of removing, or partially sub- — 
i duing, the clicking, crashing and hissing 
Improve your set by using the noises that invade the radio-receiving 


ins s for five or six months of ; 
WelshPeanut Tube || ens fies OF Pe months of a 


Strong, velvety tone, no distortion, low initial cost; 
economical to operate, uses about % amp. Can be oper- 
ated on storage battery or THREE DRY CELLS. Fila- 


ment 4 to 6 ¥. Plate 16% to 32 ¥. : | Want to Know 
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figure and the magnetic field collapses much more 
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26 Washington Place Dept. 116 New York 
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Write for our special proposition. 


° Manufactured only by the , ——y 
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Welsh Electric Lamp Corp. HETERODYNE ies a ce toes de ao 
72 BOYLAN STREET NEWARK, N. J. (795) Mr. N. T. Engelhardt, Jr., Riverdale, N. Baldwin Head ‘Set $8.75 Postpaid. in U.S. A 
Beware of Imitations Y., writes: A Send For Radio Catalogue i 
QO. 1. May the Super-Heterodyne receiver, pub- DAVID KILLOCH CO., 57 Murray St., N. x. City 


a 


a ny ae eee 


Radiv News for Nox mber, 1923 


lished in the September issue, question No. 711, 
he used for phone reception between 195 and 600 
meters: 


1. This receiver>will respond to any wave- 
length to which the .tuner can be-tuned. If a 
éario-coupler is. used with'a .001 mfd. condenser 
across the secondary this’ range of wave-lengths 
will be covered. 
>», Should the oun comb coils shown in 

this circuit be fixed or variable? 

‘hese. coils, when once —— will 
to be moved and may be fixe 


hot hav 


Audio Frequency Trans- 
formers 


(Continued from page 559) 


are mounted. Many transformers are pro- 
tected by a metal shield which entirely cov- 
ers the coils. This is good practice as far 
as protecting the coils from mechanical in- 
jury is concerned, but electrically, no ad- 
vantage is gained. 

Now that’a general idea of the elements 
of the transformer has been obtained, we 
will discuss ratio, which is a very import- 
ant consideration in amplifying transformer 
design. Ratio is simply the proportion of 
the number of turns of wire in the secondary 
coil to the number of turns in the primary 
coil. Transformers now on the market vary 
in ratio from 3:1 to 10:1. In other words, 
the secondaries have from 3 to 10 times as 
many turns as the primaries. In. a 10:1 
ratio transformer, if 1 volt is applied to the 
primary, the secondary will deliver about 10 
volts, and in a 3:1 ratio transformer the 
secondary will deliver about 3 volts; hence, 
as the vacuum tube is a potential operated 
device, there is a tendency on the part of 
the layman to choose a high ratio transform- 
er, thinking he will get greater amplifica- 
tion. He is correct in regard to greater am- 
plification, but if he considered the distortion 
introduced by the high ratio instruments now 
available, he would select a low ratio one. 
None of the high ratio transformers which 
were tested by the writer were as efficient 
in regard to distortion‘as the lower ratio ones. 
If, the transformer is to be used for am- 
plifying dot and dash code messages, where 
distortion makes no difference, a high ratio 
one is preferable, but for broadcast recep- 
tion the low ratio ones are by far the better. 
It should be remembered that these trans- 
formers do not amplify the energy ; the volt- 
age is amplified. and; the. current. reduced, 
and, ne glecting lossés:in transformation, the 
energy is constant.* “It ‘is the v vacuum. tube 
that amplifies’ the energy. in an audio fre- 
queney amplifier. 

We will now consider the method used in 
testing the transformers. © In Fig. 5 is 
shown a diagram of: the testing apparatus, 
called a “peak volt meter.” The audio,fre- 
quency osciflator is a ‘vacuum tube: affair, 
capable of delivering alternating currents, of 
from 100 to;,6000 cycles per second. The 
transformer ‘ander test is connected as shown, 
but the test ‘Tealds...which are shown con- 
nected to the’ segondary of the transformer, 
are first connected: to each other, and the 
slider on the. potentiometer P adjusted until 
the plate current indicated by the milliame- 
ter is zero. ~The reading of the voltmeter is 
then noted and the potentiometer slider is 
then readjusted until the voltmeter reading is 
increased by two volts. The test leads are then 
connected to the.primary of the transformer 
and the oscillator set into operation. at any 
desired frequency: >» The variable resistance 
Rl‘is then adjusted until ‘the plate current 
is. again zero. Then the peak voltage ap- 
plied to the primary is 2. The test leads 
are then connected to the secondary, ‘as 
shown, and the potentiometer adjusted until 
the ;plate current is again zero. The voltme- 
ter reading is observed, and from its value 
the-value first noted with the test leads con- 
nected together is subtracted. The difference 
is the peak voltage across the secondary ter- 
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climatic temperatures is 
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Electrical insulating materials hav- 
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sess dielectric strength that does not 
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Just as the electrical conductivity 
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lating strength of the phenol resin 
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the trade-mark Bakelite—Condensite 
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Combined with this — dielectric 
strength are the additional advant- 
ages of mechanical strength, free- 
dom from moisture absorption, last- 
ing beauty of finish and color. 


The leading manufacturers of radio 
parts and panels have adopted phe- 
nol resin insulating materials be- 
cause they give uniformly satisfac- 
tory service under practically all 
working conditions, 
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than 150 illustrations and diagrams! 
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codes, commercial receiving sets, tables 
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casting stations (with call letters), Radio 
License Regulations, etc. 
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minals. This procedure is repeated at sey 
eral different frequencies, and a curve plot- 


ted. The curve will show the variation 0! 
the secondary peak voltage with frequency, 
with a constant primary voltage of 2. It 


is desirable to make measurements with vari 
ous amplitudes of primary voltage as well 
as various frequencies. In this way, a very 
interesting set of curves of a number of 
transformers were obtained, four of which 
are shown in Fig. 6. 

Curve A in an actual curve of a 3!::1 
ratio transformer and curve B that of a 
6:1 ratio transtormer made by the same 
manufacturer. These two curves were taken 
as samples to show the effect of ratio. It 
will be noted that this particular 6:1 ratio 
transformer will give much higher ampli- 
fication in the neighborhood of 1200 cycles 
than at lower or higher frequencies, whereas 
the 3'4:1 ratio transformer gives practical- 
ly uniform amplification over a wide range of 


irequencies. This 3'4:1 transformer was 
one of the best obtained from 24 different 
instruments. Curve C was obtained from 


another transformer that is also considered 
one of the best. This curve is almost the 
same as curve A on the lower notes but in- 
creases on the higher. This is an advantage 
as most loud talkers do not reproduce the 
higher notes, above 5,000 cycles, as loud as 
the lower ones. Curves A, B, and C were 
taken from transformers constructed ac- 
cording to Fig. 3, and all had: a core some- 
what larger than that of the average trans- 
former. Curve D was taken from a trans- 
former constucted according to Fig. 2, and 
is typical of the majority of transformers 
of both constructions. Practically all are 
ineflicient on frequencies below 630 cycles ; 
only three were found to he efficient on 
frequencies as low as 350 evcles, and A and 
C are the curves of two of them. 

Some writers recommend the use of a 
high ratio transformer in the first stage and 
lower ratio transformers in succeeding stages 
of amplification, hut this is not good prac 
tice for the following reason: The least dis 
tortion introduced in the first stage is con- 
siderably amplified by the following stages. 
and its effect will be greater. in the lond 
talker than the effect of ‘the distortion in- 
troduced in the second or third stage. There- 
fore. the transformer used in the first stage 
should have the least. distortion and not 
the most, which would he the case if a high 
ratio transformer was used. 

In Fig. 4 is shown an improvised trans- 
former made up of an iron wire core and 
414:1. ratio amplifying transformer 
\ a. The primaries and secondaries are 
connected in series, as shown. This trans- 
former proved exceptionally good; the curve 
was the same shape as curve C, except 
that the transformer was not quite as ef- 
ficient on frequencies helow 630: although it 
was much better than the majority of trans- 
formers now on the market. Tf 3:1 ratio 
coils were emploved, better results would 
probably be obtained. With only one coil on 
the iren wire core, the instrument was very 
poor, 

Tf a small condenser, 
capacity. is shunted across 
terminals of a transformer, it absorbs the 
higher notes more than the lower ones, and 
improves transformers which amplify the 
high notes too much. Tf a high resistance 
of about 1 megohm, is connected across th 
St condary terminals. it absorbs the lower 
notes. and improves high ratio transform- 
ers having curves similar ta curve B. But 
it is hetter to use good transformers in the 
first place and not try to improve a poor 
one with condensers and resistances. 
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ARTAUR PUDLIN 
VARIABLE AIGA 
RESISTANCE LEAK 


Can Be Used fer Panel Mountings 
Ene srsed by 
Leading Radio Engineers of the Country 
We will at any time within a period of 5 Years re- 


place tree charse any Arthur Pudlin Variable 
Hig h Ke sistance *< that does not work satisfae- 
torils 

This leak is guaranteed to give a resistance from 
1,10 te 54 


COMPLETE WITH BASE 
Price with .00025 Mica Condenser..$1 .00 
Price without Condenser.............+++ 75¢ 


If your dealer does not carry them, send purchase 
price and dealer’s name to 


Arthur Pudlin Engineering Co. 


Dept. R.N. 110 West 40th St., New York 


We also Manufacture 
Tubular Glass Grid Leaks In All Megohms, 25 cents 


eae ———.ee__QQVB@E_ 


(Patent Pending) 
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DANIEL Radio Specialties are PROVEN special- 
ties—proven under actual test. Wherever they 
have been introduced they enjoy big sales because 


of the contidence of both dealers and radio fans. 


To Dealers 
Interesting. 


Our 
and 


Special litroductory 
Representatives Ts 
Write 


Proposition 
Particularly 
For It. 


R. W. DANIEL, 
Vanufacturer and Distributor 


5232-38 MELROSE AVE., LOS ANGELES, CALIF. 
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a High Frequency Alter- 
nator for Tone 
Modulation 


(Continued from page 500) 


nant 


The armature coils are best form wound, 
taped, and then fixed in position on the 
armature core. The leads from the armature 
and field windings should be brought out 
to binding posts mounted on a connecting 


blo 
ternator is assembled. 


Grid leak 


Alternator 
x 


fig. 2A 
Inductor Alternator Placed Li A 
Oscillator for I. C. W. Transmission. 


in Grid Circuit 


The alternator described can be used in 
a number of circuits to modulate the output 
of an oscillator or bank of oscillators. 
circuits are suggested in Fig. 2. ‘The cir 
cuit (A) shows the alternator included i 
the grid circuit of an oscillator, so that the 
voltage fluctuations of the alternator 
impressed on the grid of the oscillator, caus- 
ing the oscillations of the latter to be period- 
ically interrupted. A more flexible arrange- 
ment is secured, however, by coupling the 
alternator to the grid circuit of the oscilla- 
tor, using electro-magnetic coupling so that 
the oscillations of the generator can be 
partially or completely modulated, as desired, 
by varying the coupling between the alterna- 
tor and oscillator circuits. 

The circuit illustrated in Fig. 2, (B), 
shows how a radiophone transmitter can be 
used for tone telegraphy. The D.P.D.T. 
switch connects the microphone or alternator 
to the primary of the modulation transform- 
er, as desired. In either of the circuits il- 
lustrated, the transmitting key can be located 
in the .output circuit of the alternator, as 


Microphone Moagu/ation transt 
a a 
: '— £ 
DPOT. smi es 
Alfernavor Xx s 
oie 


Fig. 28 

Scheme of Connections for Alternator When Used 

to Modulate Output of Radiophone Transmitter 

for Telegraphic Purposes. The Transmitting Key 

May Be Inserted in the Circuit at the Point 
Marked X in the Diagram. 


indicated by the letter X in the diagrams, or 
it may be placed in the D.C. circuit exciting 
the field of the alternator. When the al- 
ternator is inductively coupled to the grid 
circuit of an oscillator, or when placed in 
the grid circuit, the transmitting key can 
be located in other places in the tube cir- 
cuits than those associated with the alterna- 
tor, although in transmitters employing 
power tubes of high ratings as oscillators 
considerable care should be used in locating 
the key. In circuits: where a lower power 
tube is used as an oscillator to excite a bank 
of power tubes, either circuit illustrated in 
Fig. 2, can be used, the alternator being 
coupled to, or included in the circuits of the 
master oscillator. 


9AYX 
_QRA, 9AYX, Ray Keller, 1315 N. 2nd 
Street, Belleville, If. Will QSL all cards. 
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Helical Wound Coils 


—less distributed capacity, no distortion, 
and 40% more amplification 


@'’ one transformer has or can have Helical Wound Coils, 


so only one transformer can give you the results you want. 


That is the Samson HW-A1 


Audio Frequency Transformer. 


Helical Winding lays a very much less number of turns in each 


layer than any other method of winding. Consequently there is 


less electrical pressure between adjacent wires and less distributed 


capacity. 


Test the Samson yourself 


; prove to your own satisfaction what 


everyone who has ever tried the Samson has discovered—that it 


is the most satisfactory audio frequency transformer possible to 
produce. Ratio: 6 to 1. Price, $7.00. 
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FREGuency N cvet 


SAMSON ELECTRIC COMPANY 
FACTORY: CANTON, MASS, 
Sales Offices: Boston, New York, Philadelphia, 
Pittsburg, Chicago, Cleveland, Detroit, Indian- 
apolis, St. Louis, Minneapolis, San Francisco, 
Los Angeles, Portland, Montreal, and Toronta 


__ fransformer 


~ Gamson 


4, HW-Al1 


AUDIO FREQUENCY 


Saw Your Own Bakelite — Save Money! 


Stop sending this work out. Save time and money by sawing bakelite in 


your shop on a 


Boice Junior Bench Saw 


Small, compact, low-cost: all metal construction. Saws 
rapidly. Special rip guide enables panels as large as 40’ 
accuracy. Handles 142” wood, 14” copper, carbon, asbeste 


by % or 1/8 h.p. motor. 
Write NOW for circular on this and other Boice-Built Bench Machines and Motors. 


W. & J. BOICE 


Attaches to any light socket. 


Dept. 811 


’x40” to be cut in half with \_| | 


: 


14” bakelite smoothly and 


»s board, ete. Easily driven ] 


RADIALL 


COMPANY $1 v0 
WARREN STREET. NEW YORK = Mounting 


PROLONGS LIFE 
TUBES 


10 « 


Be sure and 
specify 


TOLEDO, OHIO 
“WILMINGTON 


B R , FIBRE” 


Sheets, Rods, Tubes, Washers, Etc., 
Specialties 


Wilmington Fibre Specialty Co. Wilmington, Del. 
Branch Offices ‘‘Everywhere”* 
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RIGGS 
ECTIFIE 


$12.50 


Throw Those Taps Away | 


(Continued from paye 500) 


receive them. Accurately spaced holes are 
required, or the switch lever will not glide 
smoothly over the contacts. All this means 
a tedious carefulness that can easily be 
avoided. 

Electrically, the system is inefficient. Since 
the contact formed between the switch blade 
and the contact points is solely through the 
aid of pressure, the device possesses a cer- 
tain amount of electrical resistance, inherent 
in any such contact. This contact resis- 
tance increases with time, for the contact 
surfaces become tarnished and corroded and 
particles of dirt and grit lodge themselves 

2 between the individual contact points, thus 
jou socket se svurae’ forming a high resistance leak from con- 
rate of 6 Ampere tact to contact. All of these resistances 


JF: 0.B. Cleveland. 
Ts 6 Charges 6 Volt 


leans attery fron 


: , Prepaid 
g contribute in no small measure to the losses P Bl 
? : he circui in the 
| ours’ Service }| * ih crs us 
i: ? A tapped inductance has one great dis- 


‘ F 15 00 advantage in that the taps increase the 
rom a © effective resistance of the coil. \ctual 
measurements prove this to be true. Fig. 2, 

BATTERY drawn from a paper by J. H. Morecroft Money Back Guarantee 

‘a CHARGER (Proc. I. R. E., Vol. 10, No. 4, p. 273) gives We guarantee the l'ype B-3 to please 

| some interesting data. | you. If it does not, return it and we 

. 5 eee atin Sou es It will be seen that for all wave-lengths, . 

whicl B. ase send one sct of carbon the curve corresponding to coil C has the 


brushes for an F-F Battery Charger, ercater ratio of reactance to resistance, or THE RIGGS MFG. Co. 


will return your money. 


“This cl r has $ been in use on an aver- 
age of 25 hours a ek for about redhat d 260 Eastern factory Urbana, Ohio 
one-half years anc | the Carbons have neve 260}- Western factory Everett, Wash. 
been renewed The machine is giving very : 
good service. Yours very truly, 2404 

(Signed) “Ralph C. Peters.” 

“1810 Pine St., Boulder, Colo.” 220 

This unsolicited report is but one of thou 20 www F a 
sands Every mail brings additional appre- H “ 1 CKET 
ciation for the unusual reliability, and fre 180 199 CUSHION so 
dom from “gricf’, enjoyed by F-F owners. 

see ‘ pode aig 160 

This is the result of ten years’ specializa- | SOCKET ON 


tion, after making the first satisfactory mic- 
chanical battery charger years ago. 


RUBBER 


FLOATS 


You, too, can benefit just as Mr. Peters 120 j 
‘ above, by insisting on the F-F Charger paged pops bapa | PATENTS 
iy Se be a PENDING 
i Theres a type for every need. Buy from 100} + ; A- 32 turn Coll 4 i 
your dealer. If he cannot supply you, ' B- 22 turn tap = 


' write for literature or enclose remittance 80 if on Coll A He 
: covering cxpress or postal charges on 9 Ibs. Gs 22 t “rn Co! 1 
It’s Free 60 a FE ts + t 
| Write for Bulletin No. 32 40l— ittefitss 
: Dealers get the F-F Proposition | siete st of : HERTS Model B fer Small Base Tubes UV-199 and 
i 2--SS : : 3: a | C-299, $1.00 postpaid. 
i Wavel en th , in Mer 7S fest 
s} The France Mfg. Co. Ee 9 vers) | | « UNIVERSAL” PHONE CONNECTOR 
t 0 200 300 400 500 “00 700 800 0 1000 1100 —_ 
4 10432 Berea Road A Tapped as oes Considerably More Resistance 
, e an an ntappe oil as Can Be § f 
. Cleveland, Ohio uaa. 
P 
Pioneer Manufacturers of in other words has a lower effective resis- 
Patented Battery Chargers tance than coil B, which constitutes the first 


{ 22 turns on the 32-turn coil A. The resis 
a tance of the untapped coil in this particular 


case is about 40 per cent. less than that 


of coil B. For a radio circuit, coil C is to | 
he preferred, especial i a receivine cir- | ; A 
CABINE | S wo hh : ed, especially in SAVER RAN \ccomodates 1—7 pair phones, either with cord 
curt Ww lere the energy coming in over the tips or plugs, spade tips or wire. Trice $1.50 
Solid Mahogany. Beautiful hand rubbed finish. antenna is exceedingly minute. If we ean postpaid. Dealers write. 
Only a limited number at the se bargain prices offer a low resistance path for the flow of ILLINOIS RADIO co 
: PANEL SIZE bed this energy, we. have gained just that ingfield Illinoi 
6x6 ~ $2.40 6x9--$2.70 6x12—$3.00 mucl I p Idi . x sa ; ; Spring e Inols 
"6x15—$3.25 6x24—-$3.75 uch, n addition, coil ( can tune to a 
\ll 7” Deep, Transportation paid east of Rockies lower wave-length due to the fact that it 
Write for list of other radio bargains. has no taps on it to add to its distributed 
E. W. BENHAM capacity. 
ot I Let us now take up the untapped coil, RADIO GOODS at BARGAIN PRICES 
g ° S » f; iliar ex: = ¢ nad aan c c- TURES cccccccccczecccccseses 
6534 Kenwood on Chicago, Ill. ome familiar examples of w hich are the paces Og EA eeeramtenpuapenceonn ety 
loop antenna, concentrated inductances w ; 0. as Tubes ee pea tmaont sana aee ass: = 
—_—_—— —_—_—— — ara 
(honeycomb, duo-lateral), etc. In order to Mm , v. egy de oa gg ty pee rates 1.00 
HOLD-TITE keep a large ratio of inductance to capacity, . Nar. Gycione 8. Battery med gi88"" Lara 2°95 
: ——*e— we must necessarily use a large ind 2200 Ohm Nerco Phones .................c00-+s 2.95 
— or ee JACKS ge inductance SS eee ere 2.88 
, CODE NO. 101 ae _ AP aronse capacity. This can be accom- Original [Nathaniel Baldwin Phones, T¥pe ae 
Mount without spacer washers. Phosphor-bronze lished by the > IIOK Gosia a ewe ok oc ecanpaaentdanaales 30. 
, IP springs. Bought by those who require the best. ,e h = Sees designing of the coil. Numerous ether bargains in our FREE PRICE LIST, 
; Catalogue free. i there have been, in the past, several a re, Leon Gente pet Peer 
' . - i on receipt of remittance merchan- 
. arter Radio Co. rine a — — yaad magneence Bie saan eRGEN RADIO SUPPLY CO. 
esign o > 
8 inductances, we | fi g96 Bergen Ave. New York City 


207 S. State St. CHICA’ need give but a very bare outline of the 


; , 
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design requirements. It is hoped that in a 
future article the necessary details may 
be presented with a complete example 
worked out to show the method of pro- 
cedure. 

fo cover a given wave-length band, we 
have limited ourselves to a capacity in‘shunt 
with the coil, of only 250 micromicrofarads. 
Hence our coil with this maximum con- 
denser value must be able to respond to 
the upper limit of the wave-length band. 
To get the necessary inductance, the easiest 
method is to look up -the oscillation con- 
stant squared (I. C value) of the longest 
wave-length desired. (See. Lefax sheets 
for a table of these values.) 

By a very simple algebra step we can 
solve for lL. the required inductance. It is 
understood: that for very. long waves out 
capacity maybe made as large as 1,000 
nuicromicrofarads without losing our de- 
sired ratio of inductance to capacity. It is 
now necessary to see if this combination 
of inductance and capacity just obtained 
will respond to the lowest desired wave- 
length. Here an assumption will have to 
be made for the minimum value of the 
condenser, Which we may take to be about 
15 micromicrofarads for a 23-plate con- 
denser and about 20 micromicrofarads for 
a 43-plate condenser. Knowing our induc- 
tance value from the previous calculation, 
we take the product of its value and that of 
the assumed capacity and look up the table 
for the resonant frequency and = wave- 
length. We now have the wave-length 
band that our particular coil and = con- 
denser will be able to cover. 

. In calculating an inductance that is to 

‘be used in the antenna circuit, the capacity 

of the antenna must be taken into account. 

lor the average amateur aerial the value of 
the antenna capacity is taken as 250 micro- 
wnicrofarads. For loop calculation the 
jreader is advised to consult the Bureau of 

‘Standard’s Bulletin No. 74 on the induc- 

tance of loops. 

} To sum up the advantages of the untapped 

coil-condenser method of wave-length 

jcontrol : 

1. No extra control is introduced into 
| the cirewt. The condsenser is merely 

used in place of the switch and _ taps. 
leurthermore, with a vernier adjust- 
ment on the condenser, the tuning: is 
infinitely finer than that obtained by 
means of units and tens taps. 

2. Just as broad a band of wave-lengths 
may be covered with the condenser 
as with taps off the coil. Furthermore. 
there are no “dead-end” effects in the 
coil since the entire inductance is in 
use all the time. 

3. It is better than a variometer control, 
as there is no steep rise of résistance 
as the minimum resonance point is ap- 
proached, such as is the case when the 
variometer is in the position where its 
rotor winding is in opposition to the 
stator winding. 

4. The design is not difficult and with a 
little patience the essential points may 
be mastered by even the novice. 
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A Single Tube Reflex. 
Receiver 


(Continued from paye 529) 


as tight as possible. Then the coils can be 
gradually separated and the primary con- 
denser slowly turned toward zero, to increase 
the volume of output (up to a certain point ) 
and to sharpen the tuning. 

Only a good rheostat capable of vernier 
adjustment should be used with a reflex set, 
because the filament is very critical. The 
tube must be kept just below the oscillation 
point for best results. To reach and vet 


Wuer 


THE 
RADIO EXPERT KNOWS 


That the varied and harmonious strains of music coming 


through his set—are nothing but electric current till they 
reach his headphones. 
That the highest priced outfit is mediocre without the best 
headphones obtainable. 
That perfect headphones preclude scientific knowledge, 
superior skill, and long experience in their manufacture. 
That the Holtzer-Cabot Electric Company has devoted 25 
years of constant research and painstaking manufacture to 
sensitive telephone instruments. 
That the perfected Holtzer-Cabot Universal No. 2 is the 
ideal Headset for any radio outfit. 
Holtzer-Cabot Universal No. 2, $8.50 
Holtzer-Cabot National No. 4, $5.50 


Be Siw elo send for a copy of our booklet 
“What You Should Know About Radio Reception.” 
THe Hovrzer-Casor Evecrric Co, 


125 AMORY STREET, BOSTON, MASS. 
6161-65 South State Street - - Chicago, IIL. 


Dept. D 


cp 


are always 
sure with | 


Fahnestock Patent 


Wire Terminal CRYSTAL RECTIFIER 
se | (Patent Pending) 
‘ * THE PERFECT SYNTHETIC CRYSTAL eareeres 
menace SENSITIVE OVER ENTIRE SURFA 
Easily Attached No Hunting for ‘‘Spots.’’ Loud and “a 
No Soldering Endorsed by Thousands of Satisfied Users. 
Best of All for Sensitiveness Price 0 
Guaranteed Mounted c 
Se RUSONIT COATWHISKER. P i 25 
. * E CATWH 
Clip No. 45 (Illustrated) especially Permanent. Will not Oxidize. ” 
Adapted for Bus Wire RUSONITE REFLEX CRYSTAL 
i izes h: Manufactured Expressly for Reflex Circuits 
aad SS ee mans Will Stand Up Under Heavy Plate Voltage 
FAHNESTOCK ELEC. CO i: ees | eee 
i a Order from your dealer or direct from 
East Ave. and 8th St. 
Long Island City, N. Y. RUSONITE PRODUCTS. CORP. 
15 Park Row New York, N. Y. 
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BDXX panels are 
PERMANENT. Their 
service is unending. 
Once installed, they 
satisfy for all time. 
Never has it been neces- 
sary to replace one. 


bakelite|| 
-dilecto:! 


(4 Laminated Phenolic Con 
densation Material) 
Highest in dielectric 
strength. Surprisingly 
hard and tough; yet 
readily machined. 
Proof against water, 
heat, fumes, solvents 
and milder acids. Ozone 
from high-voltage elec- 
trical apparatus, which 
quickly ruins hard rub- 
ber, has absolutely no 
effect on Bakelite- 

Dilecto. 
X X grade Bakelite-Dil- 
ecto has every radio advan- 


tage. Insist on it at any 
electrical store. 


The Continental Fibre Co., 
Factory: Newark, Delaware. 
Dealer Service From: 


New York, 233 Broadway 
Chicago, 332 S. Michigan Ave. 
Pittsburgh, 301 Fifth Ave. 
San Francisco, 75 Fremont St. 
1041 Sixth Ave., South 
411 S. Main St. 


Seattle, 
Los Angeles, 


absolutely 


| be used 


RADIO SCHOOL 


All our graduates are placed. 


Shortage still exists. Wages going up. 


Send for Catalog 


MASSACHUSETTS RADIO & 
TELEGRAPH SCHOOL, Inc. 


18 Boylston St. Boston, Mass. 
G-R. ENTWISTLE, Radio Director 


Crystal Detectors Sacrificed 
Either complete, or in parts; parts being standard 
and suitable for use on any detector. 

As we have discontinued the manufacture of 
wireless parts, we are offering the above at 
PRICES FAR BELOW ACTUAL COST 
Samples sent en receipt of inquiries on printed letterheads 


BIERMAN-EVERETT FOUNDRY CO. 
Irvington, New Jersey 


not pass this point with a cheap rheostat is | 


Bradleystat with 
knob would 


almost impossible. I use a 
satisfaction, although a vernier 
be an advantage. As will be the Brad- 
leystat is attached to the front support oi 
the coil mounting, where the knob 
venient and the leads to tube and 
short. 


seen, 


Is con- 

batteries 
are 

Quality 
Mine has a very valuable featurs 
a rotating crystal mounting. Often when a 
sensitive spot has been found, the signals 
are both strengthened and elaritied by slowly 
turning the crystal without lifting the cat- 
whisker. ‘This is particularly desirable with 
a reflex set, which, when operating properly, 
will break into yiolent oscillation if the cat- 
whisker is lifted, or placed on a relatively 
non-sensitive spot. 

The fixed condensers are very important, 
since they by-pass the radio-frequency im- 
pulses and so permit dual amplification with 
one tube—first at radio and then at audio 
frequency. The condenser between the 
ground side of the secondary inductance 
and the positive terminal of the tube is not 
necessary, but it materially in- 
volume of output. 


also. 


creases the 

Special care must be used, in hooking up 
a reflex set, to connect the audio-irequency 
transformer as shown. Because many dia- 
grams do not letter the terminals of this 
transformer, it is easily possible to have it 
so connected as to be inoperative, the cir- 


cuit then funeticning as a tube detector, 
without reflex action. 

Those who wish to use a_variocoupler 
instead of honeycomb coils may dispense 


the stationary 
variation and 


with a primary condenser if 
coil is tapped for single-turn 
has sufficient wire 
Waves. 

Even more than with other 
ceivers, short battery leads are very 
able with the reflex. These are best obtained 
by placing the “A” and “B” batteries directly 
back of the set, or in a drawer or on a shelf 
just under it. 

Ninety volts on the 
tube gives satisfactory results. 
or four dry cells (preferably 
in series to light the 


201-A 
Either three 
“twins’”) may 
filament. If 


plate of the 


four cells are used with a Bradleystat a 
small resistance is needed on the lower wave- 
lengths while the cells are fresh. This re- 
sistance may be fixed, or variable by plac- 
ing a second rheostat in the filament. cir- 
| cuit, near the batteries, to compensate for 
fluctuations in current as the “A” batters 


runs down. 

The output of this set is sufficient to oper- 
ate a loud speaker. One or more stages of 
straight audio-frequency amplification may 
be added in the usual manner, but this tends 
to lower the quality of speech and music, 
nor is additional volume needed as a rule. 

Even those unfamiliar with tuning a re- 
ceiving set should have no great difficulty 


is essential in the crystal detector, 


to reach all broadcasting | 


PACKED 10 IN COUNTER DISPLAY CARTON 


tvpes of re- | 
desir- | 


with the single-tube reflex if properly con- | 


structed. First make sure that catwhisker 
and crystal are in contact, then turn up the 
filament and vary coupling and condenser 
and crystal settings until a station is picked 
up and tuned to maximum volume. Then 
advance the rheostat as far as possible with- 
out “spilling” the tube or muddling the sig- 
nals. Usually, distortion is not noticeable 
until the tube actually breaks into oscillation. 

If, while tuning, the set emits raucous 


sounds, the filament is too high or the crystal | 


is not adjusted to sensitivity. The tendency 
to oscillate increases as the secondary con- 
denser approaches zero, and rotation of the 
primary condenser in the same direction 
sometimes produces this effect. Very careful 
adjustment and readjustment of all controls 
will be amply repaid in volume and quality 
of output. With each variation in filament 
current a slight change in the secondary | 
condenser setting is necessary. 
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Detector 
Tube 


ASK THE MAN WHO OWNS ONE 


Operates on dry cells or regular 6 V. A hattery 
een packed with each tube showing how 
T.501 with any erystal set or tube set. 
Special sockets 40c, adaptors 75e, 


RADIO RESEARCH GUILD 


Wiring 


to use the 


insurance 10e 


40 Clinton .“ 
Newark, N. 


YELLUW LIP 


CRYSTAL DETECTOR 


The every-purpose detector — fixed or 
changeable adjustment, just as you desire. $ 
Tune with the YELLOWTIP. 
r looking for a_ sensitive —just “‘A 
Twist of the Wrist—It’s Set’’. Micrometer 
adjustment in a moment, fixed indefinitely. 
Ideal for reflex and other circuits. 


No hunting 
Spot 


Write for folder and name 
necrest dealer, 


of your 


WHOLESALE RADIO EQUIPMENT CO. 
Exclusive Factory Representatives 
38 WILLIAM ST., NEWARK, N. J. 


Dealers and Jobbers write 
for attractive proposition. 


BECOME A PROFESSIONAL 
PHOTOGRAPHER 


EARNING $35 TO Si25 A WEEK 
Three to six months’ course. 
Motion Picture, Commercial, 
Portraiture. Practical instruc- 
pe Modern equipment. 
k for Catalog No. 56. 
INSTITUTE . PHOTOGRAPHY 


BROOKLYN 
620 Hy ve vel Ave. 505 State St. 


MICHIGAN RADIO CORPORATION 
GRAND RAPIDS, MICH. 


Mm. X. 
NEW YORK 
141 W. 36th St. 
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\. regards “actual results obtained with 
this set One local station (WJAN) ts 
heard all over the house, the other (WHIk) 
loud cnough for the living room by at- 
taching a Baldwin phone to the horn of ar 
Edison phonograph.  Out-of-town stations 
come in on the headset with surprising loud- 
ness and substantial freedom from the dis- 
turbine noises so often associated with de- 
tector —two stage: outfits. © Tn mid-summer, 
stations as far distant as Chicago are heard 
clearly, and Detroit and Schenectady never 
better with any set that I have tried. 

Some may object to the erystal detector. 
but slight difficulty in adjusting it at times 
is more than compensated for by the quality 
of output. Also; it: is-less expensive than 
a tube detector, and lasts indetinitely. 


Design of an Audibility 
Meter . 


(Continued from page 552) 


In this way each half of the winding will 
be . wound in opposite directions to the 
other. 

The resistance: values are so selected as 
to balance a 36,000-ohm headset, which in 
the author's case was found when 1,000 
cycles were used. It is. improbable that 
ordinary receivers will go much higher than 
this value. In all events the resistances 
that are selected for use with the five-point 
switch, to compensate for changes in 
receiver impedance with frequency, should 
be so chosen that the total resistance in the 
receiver circuit is 36,000 ohms. More than 
five points may of course be used on the 
switch if greater accuracy is desired, or if 
the receiver impedance changes rapidly with 
irequency, 

Should the use of the frequency com- 
pensation switch. seem unwarranted, it can 
be omitted,: but the correction factor for 
various frequencies must be computed from 
the formula, for each of the 34 > switch 
points. These factors can: be plotted or 
tabulated for ‘ready reference. 


CHART 8 


Amp. Amp. 

Tap Factor Res. Tap lactor Res. 
18 100 78 
2 25 = 12000 19 120) 60 
3 4 12000 20 150) 00 
:. eS 3000 21 200 60 
5 6 1800 22 250 3936 
6 7 1200 23 300 =. 24 
7 8 805 24 40030 
8S 10 1040 25, 500 18 
9.5.48 1000 26 600 12 
10 16 600 27 S00 15 
ll 20 510 28 1000 9 
]2 5 390 1) 1500 1s 
: 20 255 30) 2000 0 
14 40) o25 31 3000 6 
15 50 180 32. 4000 5 
lo 60) 124 gf 5000 2 

7&0 155 34 o i 


A Chart Giving the Audibility Factor for Each Tap | 


on the Switch of the One Described 


Chart 8 shown above gives the values 
representing the audibility factor for each 
tap-on the switch, together with the value 
of.the resistance unit connected ag 
that tap and the preceding one, as in Fig. 


Fig. 4 gives the values of the resistances 
pi ih to the first eight taps of the inner 
arc of the main switch. These eight 


points should be in alignment radially with 
the first eight taps of the main switch outer 
are. 

While this meter may seem too expensive 
and complicated to all except the sérious 
minded experimenters, it will prove much 
cheaper than a similar instrument purchased 
outright for a radio club. About .25 pound 
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Get your moneys worth! 
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(T RECHARGE 


THE BATTERY 


S) 


Music’s charms cease 
when batteries fail 


Your radio set works best on near and far sta- 
tions, only when your batteries are delivering 


ample current. Tungar Battery Charger. Oper- 
e - rs ates on Alternating Current. 
Storage batteries, tuned up with Tungar, give ; 


the fine results which the owner of a high class (Prices east ofthe Rockies) 


radio set is justified in expecting from his in- ia Outfits Complete 
$l 

Strument, 5 Ampere Complete— $28.00 

With Tungar— the go-between from house Special attac ‘ament for charsins 

lighting circuit to storage battery—you do not 12 or 24 cell" B” Storage 

need to move the battery, or buy a new one. Battery~ $3.00 

Just attach to a lamp socket or a convenience Special attachment for charging 

, j f wail hea : 2 or 4 volt **A”’ Storage 

outlet, turn on the current an eave it, any Battery~ $1.25 

time, day or night. Both attachments fit either 
Tungar 


Tungar is certain, clean and quiet. There are 
no moving parts to get out of order or to make 
noise. Its cost of operation is low. 


For years motor car owners have used Tun- + 
gar for charging their automobile batteries, 


See one at any good electrical shop, or write 
for literature. Address Section RA 11. 
Merchandise Department 
General Electric Company 
Bridgeport. Connecticut 


Charge vm at Home, with 


Tungar 


35A—~103D 


[BATTERY CHARGER 
ww 


A GENERAL ELECTRIC PRO DUCT’ | 


SSE Just THE Book You Wantep 


“Radio News” 


-copieenters: Amateurs’ Handibook 


Radi ° Experts 


Volume No.1 


Chock full of radio constructive and instructive articles from cover 
cover. Written by foremost radio authorities, in plain everyday languag 
which everyone can understand.  Sectio include articles on Receivi 


Vacuum Tube Data, and Practical Hints for the Amateur. A book whi 
also serves as a ready referenc 
of every amateur, It contains 224 pages and over 375 illustrations, di 
grams, and photographs, bound in a multi-colored heavy board. 

On sale at all leading radio stores. If your dealer cannot supply ye 


FNTA-MOODMINCE SHATLEHY SHIN O100H. 


EXPERIMENTER PUBLISHING COMPANY. Inc ’ gin below, and book will be forwarded to you postpaid 


EXPERIMENTER PUBLISHING Co., INc. 


Sets and Sundry Apparatus, Transmitters and Accessories, Radio Theory, 


ch 
and should find a place in the library j 


pin a dollar bill to this ad and write your name and address in the mar- 


to 
ge 
ne 


— 


} PRICE, $1.00 53 PARK PLACE, NEW YORK 
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Kilbourne & Clark Mfg. Co. 
Head Office and Works: Seattle 


BRANCH OFFICES 
PoRTLAND San FRANCISCO, 
305 Larrabee St. 591 Mission St. 
Los ANGELES, New York Cry, 


1103 W. 10th St. 80 Washington - St. 
For 10 years we have built radio 
apparatus for ships, shore stations, 


U. S. Navy, amateur and experimental 


use. 

OUR MERCHANDISING LINE 
Receivers Plugs 
Amplifiers Jacks 
Head Phones Adapters 
Loud-Speakers Sockets 
Condensers Amp. Transformers 
Rheostats Variometers 
Potentiometers Variocouplers 
Switches C. W. Apparatus 


WATCH THIS SPACE FOR THE 
LATEST SPECIALTIES 


VARIABLE RADIO FREQUENCY 
AMPLIFYING TRANSFORMER 
(Midget Size) 


. -$10.00 
5.50 


Two Stage, 2”x2”x514” aebes 
Single Stage, 2°x2"x3" .....ccceecs 


Range 150—550 meters 
CAN BE ACCURATELY TUNED TO ANY 


WAVE LENGTH BETWEEN THESE LIMITS 
(NOTE SMALL DIMENSIONS) 


Kuauty Cervice 


COMPLETE LINE OF MOULDED PARTS : 


FOR $1.00 THIS IS WORTH LOOKING INTO 
For distance, volume, clearness, selectivity, simplicity 
and ease of operation, it has no equal. Hundreds of 
others have tried it and all agree. Only two controls, 
no shielding, no freak coils or other doo-dads necessary. 
Entire set of standard stock material, can be built for 
$17.50, The complete hook-up, simple description, list 
~ all materials and where to get them We sell no 
parts, only hook-up and how to build. This will ‘save 
you at least $50.00 on your set and you can’t buy a 
better one for less than $200.00. All qaestions answered 
for 10c stamps. Any Complaint—Your $1.00 Back. 
My radio experiments, during the last 13 years have 
cost me, not less than $10,000.00. The result is yours 
for $1.00. Nothing accepted, but U.- S.- Money Order 
E. F. WAITS Corinth, Miss. 


eee «Aland the Balls sink or 
swim in the acid. 
Outfit, including 


Hydrometer, 


Chaslyn 1 eee eee 


3845 
Hydrometer \ CRIS 


of No. 36 resistance wire will be needed (or 
10 pound of No. 38) depending on the 
type of wire used. This estimate assumes 
that five 12,000 ohm resistance units are 
purchased made up. 

It is to be noted that if only one receiver 
is used in making a test instead of a pair, 
each resistance should be only one-hali as 


large. Such a change would of course cut 
the trouble and expense of winding the 
units, in half. 


The Static Frequency 
Multiplier 


(Continued from page 557) 


The principle of frequency trebling by sat- 
uration even with alternating current has 
been described, in particular, by Mr. Joly. 
For that matter, the third harmonic very 
often occurs in ordinary power transformers. 

In order to make this harmonic manifest 
itself under efficient conditions, particular 
connections were resorted to and different 
diagrams tried out. 

In Fig. 2, the alternator 1 of frequency 
f outputs through a compensating condenser 
2 onto a network comprising : the multiplier 
3 made up of a magnetic core inductance coil, 
a condenser 4+ approximately balancing the 
inductive reactance of the multiplier at fre- 
quency f, the rejector 5 barring the sought 
harmonic of f, and the variable condenser 6. 
In shunt to the multiplier 3 and its compen- 
sating condenser 4 are branched the resonant 
shunts 8, 9 and 10 for the different har- 
monics to which the multiplier gives rise. 
\ load resistance, such as 11 shown in the 
third harmonic shunt of Fig. 2, is inserted 
in the circuit of that harmonic from which 
it is desired to draw power. The resonant 
shunts *for the higher frequencies may be 
real short-circuits for currents of those fre- 
quencies. The condenser inserted in the 
sought or useful harmonic shunt is adjusted 
so as to allow of maximum power output. 

In order to acceleratt the starting of the 


system, i.e., to rapidly obtain the strong cur- 
rent régime of the ferro-resonant system 
constituted by the circuit described*, means 


are provided whereby the number of turns 
on the multiplier 3 may be decreased at the 
starting and then gradually brought up to 
its operating value. In fact, the strong cur- 
rent régime necessitates, for its stable op- 
eration, that the condenser 6 have a value 
lower than that which would exactly pro- 
duce resonance. Under these conditions, the 
system just described will take a leading 
current. In order to compensate this effect, 
a variable inductance 7 taking a lagging cur- 
rent is branched in shunt to the system. 
Thus, it occurs that the alternator output 
current is less than that which traverses 
the multiplier. In any case, it is possible to 
adjust the condenser 2 and the value of its 
capacity may be different than that which 
exactly compensates the internal alternator 
reactance at frequency f 

Fig. 3 illustrates another arrangement. In 
this latter case, the alternator outputs onto 
the multiplier 3 and the rejector 5 without 
the insertion of any condenser so as to avoid 
any unstableness of operation. In shunt to 
the multiplier are branched a series of fun- 
damental frequency rejectors tuned to the 
harmonies by means of inductances. 
The useful or working harmonic includes 


a load resistance 11 in its circuit and 
the latter is adjusted in a_ particular 
manner. Under these conditions, the system 


just described takes a lagging current and 
this effect is compensated by a_ variable 
shunting condenser 7 which takes a leading 
current. 


*Concerning the two possible strong and weak 
current régimes which it is possible to obtain in 
ferro-resonant circuits see BETHENOD La Lum- 
tére Electrique Nov. 30, 1907 and BOUCHEROT 
Revue Gén. d’Elec., December 11, 1920. 
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BUY DIRECT 
Why Pay Dealers and Jobbers Large Profits? 


WDti—WDI2—UVI99 and UV20IA Radiotrons $ sas 
Cli—C12—C299 and C201A Cunninghams ...... 


‘Trista’ 3000 Ohm Guaranteed Head be i He 
Manhattan 2000 Ohm New Type Head Sets. 3.59 
True-Tone Supersensitive 3000 Ohm — Sets. 4.28 
Federal Telephone Radio Head Sets 5.59 
Original Nathaniel Baldwin Head Sets .....___ 9.58 
Original Nathaniel Baldwin Single mo: | ae 


Original Nathaniel Baldwin Loud Spea 19, 
Madera Clearspeaker with Nathaniel Baldwin Unit 11.95 
Trista Loud Speaker (fits standard head sets). 1.98 


Standard 22'2V. ‘‘B’’ Battery $1.75 size...... 1.19 
Standard 22'2V. “‘B’’ Battery $3.00 size.... 1.94 
Standard 45V. “‘B’’ Battery $5.50 size... 3.77 


Trista 60 Ampere Hour Radio Storage Battery 9.95 


Trista 100 Ampere Hour Radio Storage Battery.. 14.95, 
Sterling 10 Ampere Battery Charger......... 12.79 
Radio Home Charger De-Luxe ........ ae 14.79 
Trista Audio or Radio Transformers .. 1.98 
All American Audio or Radio Transformers..... 3.82 
Acme Audio or Radio Transformers.......... . 
Erla Duo Reflex Radio Transformers..... eames me 3.98 
{1 plate Variable Condenser ................... 1.28 
23 plate Variable Condenser .................. 1.44 
43 plate Variable Condenser ................... 1.59 
23 plate Variable Condenser with Vernier ...... 2.88 
43 plate Variable Condenser with Vernier....... 3.44 
Moulded Bakelite Silk Wound Variometer...... 3.98 
Moulded Bakelite Silk Wound Variocoupler...... 4.79 
Trista Assembled Wooden Variometers.......... 1.19 


Trista 180° Bakelite Silk Wound Variocouplers . 2.24 
Lie. DeForest Triple Coil Honeycomb Mountings 3.98 
Lic. DeForest Double Coil Honeycomb Mountings 2.79 
Lic. DeForest Single Coil Honeycomb Mountings .39 
Bremer-Tully Air Cove Neutrodyne Transformers 1.49 
Bremer-Tully Micrometer Neutrodyne Condensers .78 


Bremer-Tully Universal Vernier Tuner......... 3.98 
Reinartz Green Silk Wound Tapped Coils....... 1.76 
Approved Cardridge Type Lightning Arrester... 79 
Trista 6 Ohm Fada Type Rheostat........ ee, 
Trista 30 Ohm Fada Type Rheostat ............ .48 
Trista 200 Ohm Fada Type Rheostat ......... oo 89 
Trista 6 Ohm Vernier Rheostats ....... coccecee 0B 
Trista 30 Ohm Vernier Rheostats ............ 69 


ats d 
Trista Standard or WDI! Bakelite Sockets.. cover 248 


Federal Standard or UVI99 Sockets ...........  .79 
Trista Open Circuit Telephone Jack ..... Cesecee 6 
Trista Double Circuit Telephone Jack .......... 382 
Trista Single Circuit Filament Control Sack. - 3 
Trista Double Circuit Filament Control Jack 39 
Trista Standard Phone Tip on ‘intexne aac 82 
Carter Two-way Phone Tip Plug ........ 72 
Trista Switch Levers ‘Adjustable Radius 14 
Trista Phone Tip Binding Posts ...... 03 
Trista Rubber Tip Binding Posts .. 04 
Trista Switch Contact Points or ones oa 09 
Trista 3 inch Composition Dials wale -- waa 
Dayton 3 inch Bakelite Dials .................. .39 
Copperweld Aerial Wire (per 100 ft. package)... .48 
Phone & Grid Condensers all cap ............... 


Nickle Plated Pocket Voltmeters 0 to 50 volts... 1.12 
All merchandise guaranteed as advertised or money 
refunded. Include postage. No C.0.D. shipments ‘ 


without deposit. 
TRISTATE RADIO SALES COMPANY 
214 Vietoria Bidg. St. Louls, Mo. 


NAZELEY’S 


ORJEN 


The Newest and Most Practical Develop- 
ment in Aerial Loops 


( ‘ollapsible and Portable Loop Aerial 
Automatically Opens 


ind closes; instantly set up or Packed. 
Complete with 


Morocco Finished Case $6.50 


J. NAZELEY CO., Manufacturers 
571 Hudson Street, New York City, N. Y. 


ONE THOUSAND AGENTS 
WANTED 


We want one thousand agents to sell subscriptions 
to RADIO NEWS, SCIENCE AND INVENTION 
and PRACTICAL ELECTRICS. We will pay a 
generous commission for this work and help you in 
every way. Our three publications are leaders .in 
their fields, ready sellers and this is an offer well 
worth your while. few spare hours a day will 
bring you a handsome return. Write regarding our 
proposition at once and be the first one to get 
started in your vicinity. 


Experimenter Publishing Co. 


HERBERT H. FOSTER, Sales et 
53 Park Place New York 
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The alternator compensating condenser 2 | 
may be done away with altogether and a 
suitable. setting of the condenser 7 made to 
fulfill the former’s purpose. | 

Figs. 4 and-5 represent a photograph of a 
model capable of giving a trebled frequency | 
output of 12 to 15) kilowatts ,at 100,000 
cycles starting from an alternator frequency 
of 33,000 eveles. The magnetic circuit is 
made up of only 500 crown-shaped 0.05 to 
0.06 mm. sheets having inner and outer dia- 
meters of 69 and 89 millimeters respec- | 
tively. The total weight of the magnetic 
circuit is but about 500 grammes (1 Ib.). 
flie instrument comprises 30 turns, of bare 
copper strip IMM x 10MM easily- allow- 
ing a current of 80 amperes which produces 
the extreme core saturation (H 175) 
The apparent power at the terminals of the 
instrument is then 60 KW.. The losses with: 
the multiplier.are.of the order of 1,500 watts 

{t-may be shown easily that the power of 
an instrument increases as the cube of its 
dimensions. Therefore, in a unit of 120 to 
150 kilowatts. at 100,000 cycles, the outer 
diameter of the core laminations would -be 
only 18 centimeters. 

Power may also be drawn from the higher 
harmonies of 165,000, 230,000) and 300,000 
cycles per second. 

We may therefore conclude that there no 
longer exists any limit to the frequency of 
the currents which it is possible to” indus- 
trially obtain without resorting to the arc 
or to the three-electrode valve. 
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Translated - from “RADIO-ELECTRI- | 
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Continuous Wave and 
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(Continued from page 558) 


ee A Combination of Efficiency 
ee hee os oe and Beauty 


generator impedance arid the load impedance. 


It is therefore necessary to-use some device The Pathé Loud Speaker is unexcelled The beauty of the Pathé Loud Speak- 

; wheréby we can adapi the load impedance to for its clarity and faithfulness of repro- er has called for untold praise. — Its 

r the generator impedance. _ Such a device ts duction. In the large sized diaphragm design shows excellent taste. Its ele- 

| a transformer with a definite step-up ratio. lies the secret. The music is thrown di- gant finish of delicate Pompeian Green 

i It is shown m the study of transformers rectly from the diaphragm into the air blends with the surroundings of any 

: that a resistance i the primary side ota in all directions, That choked and dis- room. Not big, not ugly, just as 
transformer -1s equivalent to a certain re- torted sound is eliminated, Only a beau- sweet as the music it faithfully repro- 
sistance in’ the secondary side of the trans- tiful pleasing tone is heard. duces, , 


former. If the step-up ratio is say 10, a 
resistance of 10 ohms in the primary is 
equal to 10 times the ratio squared in the 


Jobbers and Dealers write for Special Proposition, 
secondary, that is, it is equal to 1000 ohms 
m the secondary. ,lf the ratio is, 20, then 


10 ohms" in* the’ primaty is equivalent to 10 Pathe Phonograph and Radio Corp. 


times 20 Sqtiared; or 4000 ohiis in the sec- 20 Grand Avenue. Brooklvn. N. Y 
x l 3 yn, N. Y. 


ondary. In‘ other words by means of a 
transtormer suitably proportioned we can 
make a low resistance in the primary equiva- 


lent to a high .resistance in the secondary. ' 

his immediately gives us a method for | / | 9 
securing maximum output from our tubes in 1 Oh 7 AY OR 

- g I } ii e 
spite of the fact that the tube has an im- ELECTRICITY ? 9 , < 
pedance of 5000 ohms and our «antenna Say IN3z; MONTHS \ ——_ $14 00 
only 10 ohms. We design a transformer a7 80-100 Amps ° 
so that the primary or low. side is con- oo ee 6 Volts 16.0 
sp to the antenna, while the secondary or Bd tricity, the big- 100-120 anne? -00 
ugh side is connected to the tube. By suit- ie Sime Ska Gas 2 dia eg ee 
sc I * Vv Ss step right into a fine. electrical position the 
ably proportioning the turns we can make z en Ge ies galt your training. Learn on ike ini gy 

Lan P 200, equipment, c% e J 2 
the ratio such that the.antenna resistance hest jobs, sl yne men set th en 
of 10 ohms in: the primary is equivalent to S 150 practteal ie - Se eae 
a . : é i al, f e : ; , ; , 
9000 ohms in the secondary. In this way in $ to $400 books, no__ useless paige ype te manufactured fer Radie only. 
8h SA . “# theory, tadiov "Vv en who know radio. 
we have adapted our antenna to the tube and > a month a wie ben We guarantee Service Batteries to 
thus secured maximum output at maximum employment department and life tiolamt® IMPROVE RECEPTION |=; 
: : , 7 x yA c » epi a e scholarship ‘ 
eisency Now there are two ways in which | VE in the great Coyne School. Write todas: en > sf ee 30 days’ trial you do ‘not find this to be 
this is done: : - > 7 jOniINne details of our great offer. the best battery value on the market today, re- 
ft lone: (1) by proper proportioning 3 Write turn to us and we will gladly Refund Your Money. 
of the turns, and (2) by variation of -the oy Ti Shipped by express C.0.D.'.day order is received. 
coupling between primary and_ secondary. rv) 5% Discount for Cash with Order. 
Se by altering the coupling we-in: effect | Tradeana Engineering School SERVICE BATTERY. CO. 
adapt the antenn: : . . ee | ~ ~ 

p antenna to the tube to get maxi- | 200-1310 W. Harrison St., 704 East 102nd St., Cleveland, Ohio 

! Dept. 59-48, Chicago, Ill. 


mum output, and when we alter the antenna 
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Loud Sp eaker 


Deep Notes 


Sweet Notes 
both come equally true-toned 
and full-volumed over your 


Radio when your phonograph o1 
horn has a Morrison Loud 
Speaker. 

Perfect Reproduction 

The 
sured 
tion, 
when the 
treme. 

Anyone can 
rison Loud Speaker 


real joy of radio is as- 
you. No rattle or vibra- 
no metallic harshness, even 
ex- 


amplification is 


attach the Mor - 


to the tone 


arm of a phonograph in a mo- 
ment’s time. A. slight adjust- 
ment of the knob or dial on the 


rear adjusts the tone, soft) or 
loud, just as you wish, ‘There 
is nothing else to do—nothing to 
get out of order—vyou just begin 
to really enjoy radio when you 
use the Morrison Loud Speaker. 

Adaptable for use on any bulb 
set with one or more stages of 
amplification. 

Sold on a money-back guaran- 
tee. Price, complete with five- 
foot cord, nickel finish, 


$10.00 


Order from your dealer or 
direct from us. Send today for 
beautifully illustrated catalogue 
--it is free. 


Dealers 


interested in one 
of the fastest-selling Radio units 
on the market, wire or write at 
once for our proposition—it is 
interesting. 


If you are 


Morrison Laboratories, Inc. 
339 Jefferson Avenue, East 
Detroit, Mich. 


MAKE YOUR OWN 
““B’? STORAGE BATTERY 


At a cost of $1. 60 for materials for a 15-cell 
Battery will give 35 Volts and last for 
yea ars 

Full directions including 4 Blue Prints 
showing how to construct a practical stor- 
age B Battery—also showing how to make 
a Rectifier to recharge battery from the 
House Electric Line ata cost of less than 
one cent. Mailed to any address on receipt 
of $1. 


A. M. MORTON 
3064 West 103d St., Cleveland, Ohio 


How to Invent 


Develop yourinventive ability! A 
» idea, properly roe on can 
ittle in- 


time study. 15 fam 


o #1 e ht. Write forfree | 
_— — Agee ge oe fn ith aay attorneys, } 
BUREAU OF INVENTIVE SCIENCE 
ume- 3311 Wisner Bidg. Rochester,N.¥. | 


| able. 


yr we do two things. 
We alter the number or turns in the primary 
of the plate-antenna transformer, and thus 
alter the ratio and help to adapt the an- 
tenna to the tube for maximum output, and 
at the same time we tuning the antenna 
ircuit to the wave transmission. 


tap on the antenna 


are 
length ot 
following constants 
suitable. — Inas- 
current is not 
equipment it 
solid wire. 
much the 


amateur work the 
have been found to be most 
much as. the actual output 
very great on such low power 
is perfectly good practice to use 


For 


lf Litzendraht wire is handy so 

better, copper ribbon may likewise be used, 
though it is not essential and is more ex- 
pensive and therefore better leit for the 
higher power sets. Any size wire from No. 
14 to No. IS DCC. will be suitable for 
these coils, in fact annunciator wire will d 
very well. Fhe antenna coil should he 
wound on an insulating form, hard rubber, 
formica or bakelite will do very well, the 


actual insulating material used depending 
upon the state of your finances and how fine 


you want your set to look, using 5” to 6 
diameter tubes (5!6" will do very nicely ) 
with 1/16 walls. “Twenty-five turns of wire 
are all that are needed, tapped every twe 
turns, so that a fairly fine adjustment of th 
wave length will be possible. 

The plate coil should be wound on a 
similar insulating form having a diameter 01 
about 414” to 5”, and wound with 50 turns of 
bell wire. Uhis coil is coupled to the an- 


tenna coil and the coupling should be vari- 
By varying the coupling of plate coil 
to antenna coil we have a means of varying 
the mutual inductance between them which 
in effect is a means of adapting the antenna 
load to the resistance of the tube. 

The coupling of the plate coil to the an- 
may be accomplished in a number ot 
but the following two will be found 
to be both simple and effective. The first 
method is that shown in Fig. 2, in’ which 
the plate coil slides inside the antenna coil. 
The antenna mounted on two very 
simple pieces of wood cut in the shape 
illustrated herewith, and the taps brought 
out on a terminal block which is preferably 
made of the same material as the tube. 
The plate coil has two end blocks of wood 
W fastened to the coil ends and a_ rod 
screwed in to the end of which an inex- 


tenna 
Ways, 


coil is 


pensive knob is fastened. Coupling changes 
are made by sliding the plate coil in and out 
of the antenna coil by means of the knob. 


The alternative arrangement suggested is to 
wind the plate coil on a form somewhat simi 


lar to a variometer rotor, with regular shatt. 
as in’ Fig. 3. Coupling between plate 
and antenna may then be varied by rotating 


the plate coil inside of the antenna coil. 


The other constants of the set, referring 
back to Fig. 1, are as follows: The 
antenna series condenser, Ca, 1s 0.0003  mi- 


crofarads, while the erid condenser Cg is 
0.002 microfarads capacity. These should 
be insulated with mica and need not be 
variable. The grid leak Re is 5000 ohms, 


and in the experimental set-up here used 
Ward Leonard unit was employed. It 1 


wound re- 


preferable to use straight wire 

sistance units to any other type. Across 
the source of plate voltage supply a high 
capacity should be used to by-pass any radio 
frequency which may flow that way, and 
especially in the case of a generator, this 


should be used to smooth out any commutator 
hum which may be present. A good value 
to employ is about 1 microfarad, and for 
voltages up to 500 volts the Western Elec- 


tric No. 21A or similar condensers are quite 
good. 

The method of tuning the set is very 
simple. Set the antenna tap at what you 
consider the approximate setting for your 


wave-length, or if this is not known, sct it at 
the center of the antenna coil, and vary. th 
coupling of plate coil to antenna, and note 
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VIACUTFIM 
RaApio protrectOR 
Approved by the National 
Board of Fire Underwriters 


Ask YOUR Insurance Agent 
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( SOLDERALL 


Metal in Paste Form, 


Ha 
Every Flectri ical 
Connection Needs 


Oiderall for Perfect Reception 
s The Only Convenient Metal So Solder, 


ndy Tube 
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100 VOLT PANEL (New Type) 


KICO 


Alkaline 
unlimited. 
charging, or 
single cell variations. 
110-volt A.C. line by 
er. One charee lasts 
or plate circuit. 


Storage ‘‘B’’ Batteries Give 
Long Service at Low Cost. 


sulphate or buckle. 
short-circuiting, 
Panel switches 
Easily re-charged from any 
means Of small home recti 
three to six months in detee- 


Life 
over- 
afford 


type. will not 
Not harmed by 
standing idle. 


(With 
. Panels) 
Prices 6 coll 23 VOlt 0.6.00 
without 34 ob) SZ FOR: ..cccess 
rectifier: 36 cell 48 
50 cell 68 


78 celt 100 
108 cell 145 
Unmounted rectitier 
Mounted rectifier 


Satisfaction Guaranteed 


All batteries are sold with the privilege of receiving 
your money back if not satisfied within a 30 day 
trial. Write for full information on “A” and “B” 
Hatteries. 


Kimley Electric Company, Inc. 
2665 Main Street Buffalo, N.Y. 


ECP RIC SOLDERING 186 


EVERY RADIO 
FAN has been looking for 
this iron for both radio and 
home use. Opergtes on A. C.or 
, -current, 
GUARANTEED one year, Sent anywhercia U.S. 
Canada Parcel Post’ prepaid on receipt of 
order for $2.28. 
Send 2c stamp for ourlist 
ANS of RADIO BARGAINS 


RADIO BARGAINS 


17 N.LA SALLE ST.- CHICAGO 
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antenna ammeter. © If 
possible an ammeter should be used for 
tuning, but if this is not available, use a 
small lamp and use the brilliancy of the 
light as an, indication of resonance. Note 
reading of the ammeter or brilliancy of 
lamp at the best setting. Now move 
antenna tap to the next one either above 
or below last one and again vary coupling 
until best results are obtained. Do this until 
you secure maximum radiation current at 
your required wave-length. It is often de- 
sirable to use meters wherever possible. 
It is often found that a larger plate current, 
at a particular adjustment, will give a high 
antenna current, as opposed to a_ slightly 
smaller antenna current and lower plate cu 
rent at another adjustment. The larger 
antenna current is not necessarily the best 
operating point, for the efficiency may be 
much smaller than at the slightly lower ra- 
diation, The amateur should watch out for 
this. ‘7 
The most important meters to use are: 
(1) a radiation ammeter in the antenna for 
indicating when resonance or maximum 
radiation is had, (2) always use a filament 
voltmeter in. preference to an ammeter: and 
keep the voltage constant as this will insure 
maximum life for your tubes, and (3) a 
plate milliammeter. 


UL 
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® 


the reading on the 
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key 


Fig.d 


A Practical Circuit for a Low-Power C.W. Trans- 
mitter. 


For those who desire to experiment 
around a bit before deciding on a particular 
circuit, the one shown in Fig. 4 is sug- 
gested as worthy of a trial. It is a very 
simple one and requires little apparatus. A 
single coil is used wound on a 4” form, and 
has about 40 to 50 turns of annunciator 
wire. Half of this coil, it will be observed, 
is the antenna coil, while the other half is 
the grid coil. The antenna coil is part of 
the plate coil, hence the plate coil is tapped 
every two or three turns. A variable con- 
denser, having a maximum capacity of 
0.0005 to 0.0007 microfarads is used across 
the ends of the coil. The key may be placed 
directly in the antenna circuit. No grid leak 
or condenser is used. As in the other cir- 
cuit the plate source of supply should be 
shunted by. a by-pass condenser. 

The above two circuits will do pretty well 
for a start on low power sets and working 
around with them will teach the amateur 
considerably more than he can learn by read- 
J In the next article the subject 
of higher power oscillating circuits will be 
dealt with together with the question of se- 
curing power supply by rectification of alter- 
nating currents. 


9AHN 
QRA, 9AHN, Frank Kinch, 315 Cottage 


Grove Avenue, Cedar Rapids, lowa. Appre- 
ciate QSL’s of my %4-K. W. spark. 


NOTICE OF CHANGE 


Station 4HV has given up the old rock 
crusher, A 10-watt C.W. set is now in oper- 
ation. QSL’s will be appreciated. 


he Worlds Most 
pular Hatter) 


SF 
Char. 


Nothing speaks so eloquently of HOMCHARGER satisfaction as the fact that 
thru sheer merit alone it has become the standard by which all other battery 
chargers are judged. Over 125,000 HOMCHARGERS already in use offer the 
most convincing proof that it is the most efficient, economical and fool-proof 


battery charger at any price. 


A NEW TRADE-MARK FOR A TRIED AND 
PROVEN PRODUCT 

Its phenomenal success hasled to the introduction 

of many inferior and make-shift imitations. To 

insure our reputation and protect the buying 

public against substitution, the Radio De JLuxe 

HOMCHARGER henceforth will be sold under a 


new Trade-Mark, viz.: 
ih 


NAA 
4 GOED A 
Retaining the same fundamentally correct oper- 
ating principle and beautiful appearance of our 
Radio De Luxe model, it is a step nearer ultimate 
perfection through adoption of several construction 
refinements dictated by the policy of Progress 
HOMCHARGER’S 10 POINTS OF 
SUPERIORITY 
1. Simple—Only one moving and wearing part, 
replaceable after thousands of hours use for 
$1.00. Willlast a lifetime 
2. Efficient—Usesless than one-halfthecurrent of 
any bulb or liquid type rectifier. Will charge 
any radio or automohile battery for a nickel 


DEALERS! 


GOLD SEAL HOMCHARGERS will outsell any other radio device this season. 


3. Quick—Its high charging rate of 7 amperes 
eliminates long waiting for battery to become 
charged. Will charge any “A” or “B"™ battery 
over night, or three times as fast as a 2-ampere 
machine 

4. Clean—No expensive bulbs to break or acids 
to spill or replace. No acid fumes. Charges 
without muss, fuss or bother. 

5. Dependable—Tungsten contacts insure con- 
tinuous operation—prevent sticking and stop- 
ping . 

6. Fool-Proof—Can be operated by anyone. 
Attach to lamp socket and connect battery 
either way, it will always charge. High-grade 
ammeter eliminates guess work. 

7. Safe—No danger of shock or fire. Tested and 
appfoved by Fire Insurance Underwriters 
everywhere. Gives tapering charge—will not 
overheat or injure battery. 

8. Beautiful—Mahogany and Gold Finish. 

Unqualifiedly Guaranteed. 

0. Popularly Priced—Retails at $18.50 complete 
($22.00 Canada). No extras to buy. Sold by 
all dealers. 

FREE BROADCASTING LIST. Send to- 

day for Free List of Broadcasting 

Stations, and Circular Describing the Gold 

Seal Homcharger. 
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“GOLD SEAL 


Business Builders’’ illustrates many attractive sales helps and explains how we are prepared to co- 


operate with the Trade in making this a ‘‘HOMCHARGER Year.”’ 


Discounts, TODAY. 


Gnsis 


on the GOLD SEAL 


Itis your protection against substitution. 
order by name and verify by the GOLD SEAL, which appears 
on the carton as wellas the nameplate. 


Send for your copy and Trade 


When buying 


The AutomaticElectrical DevicesCo., 118 West Third St.,Cincinnati, 0. 
c Largest Manufacturers of Vibrating Rectifiers in the World <= 
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PRECISION RESISTANCE UNIT 


\ raf) 


“pAveN gAgig? 


Insure 
Clear and silent operation with Fixed Resistances. 
Correct. resistances of known value must be used for 
clear, distortionless reception. Each Unit individually 
calibrated, Our interesting discount schedule mailed 
to Jobbers on request, 


DAVEN RADIO CO., 
144 Bleecker Street, Newark, N. J. 
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ON CRYSTAL SET 

With ANCHORITE, 
THE MILLION DOL- 
LAR CRYSTAL. Sig- 
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on a crystal. Kath An- 
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Xe. ’/ chorite Crystal is con- 
< cert tested and “guaraii- 
“ teed to give best results. 
Send 25e and a mounted 
crystal will be sent post- 
paid, 


DEALERS WRITE FOR EXCLUSIVE SALES 
RIGHTS IN YOUR CITY 


Distributors THE ANCHOR CO. 


420 Wood St., Pittsburgh, Pa. Dealers Wanted 


FORMAN & Co, 


Broadcasting 
To The Trade 


The Merits of Our 


RADIO ACCESSORIES 


MICA CONDENSER 


© ET Oo 


CAPACITY 0.00025 MED. 


Mica Cc 


I capacities. TESTED 


midensers of al 
and GUARANTEED accurate to rated ca 
t | 


b PTICE 2000000000000 000800800800 


ww : TESTED 
—— AND 
ax GUARANTEED 
See 
GALENA J] there were any 
PYRITES better we would 
SILICON F make them. 


Packed in cotton in individual boxes. 
List Price 


Pape Condensers, Mounted Crystals, 
sinding Posts, Switch Lever, 
Detectors, Sliders, Contact 

Points, Aluminum Sockets 


Formané Co Sa 
<YNXLD>- 


ARIABLE LEAK 
0-10 MEGOHMS 


, ¢ Grid Leak recommended 
liter of the Sun-Globe Data She« 


of August Stl 


Variable Grid) Teal 0-10 Meg. Specially 
formed tension contact. Permanent, impreg 
nated Grid Line vith Composition, tapered 
knob. List price Se 


WHOLESALE ONLY 
WRITE TO-DAY FOR TRADE DISCOUNTS. 


FORMAN & CO. 


Manufacturers 


366 Greenwich Street, New York 


(High Carbon Tool St 


nly $ Clamp these 1 
jocking nicke 
fumed plated forceps on 
mip, a each tap you take 
in winding inductances of any kind. Pliers 
won’t stay clamped—these forceps grip tight. 
Hundred uses in building any set. An extra 
hand wherever needed. Send for it today 
We'll send it postpaid on receipt of $1.00 Sat- 
isfaction guaranteed or money back 


C. E. CARSON 1001 Washington sivas. Chisago 


Send 50 cents—now—for hook 
telling how to construct a lon 
distance receiver using the Neu- 
trodyne circuit. 

F. A. D. ANDREA, INC 
1581A Jerome Ave.. N ¥, Cit 


A One-Tube Receiver 
That Brings Them [n 


(Continued from page 533) 


and received an awful howl in the phones 
and decided that the tube was spilling over. 
This is a negative charge that accumulates 
on the grid and leaks off-in minute discharges 
which can be governed by a grid leak. These 
charges are negative so we can assume that 
the grid is negative most of the time and that 
an impressed E.M.F. on the grid cireuit 
would tend to build to infinity during the 
time the grid was negative. This seems cor- 
rect, as only a short aerial is required. 

\s the wave-length is halved, the ampli 
fication is squared by virtue of the increased 
frequency as compared with the rate of leak 
age. This may account for the marked re 
sults on the shorter wave bands. 

This circuit is the result of a year’s ex 
perimental work on the Ultra Regenerator 
which was originally published in the “Boston 
Globe” under the date of August 22, 1922 
The work was carried on at radio. station 


XP. 


High Frequency 
Resistance 


(Continued from page 551) 


Hience in desert regions the average humidity 
is, say, 25 per cent, showing that the atmos 
phere has much less water than required to 
saturate it; or during a dense fog, a humid- 
ity of 96 per cent shows that the air i 
nearly saturated. 

Normal room temperatures average about 
(3 per cent as, say a readmg where tem- 
perature of 38° VF. shows 2) grams ot 
water per cubic foot of air; or 42.5 
per cent at 72° F., at which temperature 
this humidity results for 4.45 grams of water 
per cubic foot of air. Phe relative humidity 
depends upon the temperature: the pressure 
has nothing to do with it. Hence we find 
that with different temperatures from day t 
day we have different quantities of water 
present in the air we breathe, and it is a 
logical conclusion that materials having an 
affinity for moisture are greatly affected by 
changes of humidity of the atmosphere, anc 
insulating properties of substances an 
changed to a considerable extent because of 
it. This is tree of inductor coils having 
fibre insulation and insulation generally, and 
before investigating a coil’s actual behavior, 
we will examine the composition of insula 
tion coverings of cotton, silk and enamel. 


INSULATION 


Previously to 1838, Prof. Joseph Henry 
had performed his famous experiments in 
electromagnetic induction, employing for his 
coil windings “copper plate...) well 
overed with two coatings of silk” and also 
“wire... covered with cotton threac 
aturated with bees’ wax, and between spires 
(layers) a coating of silk.” Insulation was 
carefully attended to in all his work. Now 
we have standard commercial magnet wire 
{ various gauges and generally insulated 
with cotton, silk or enamel, with possibly a 
combination of these. Cotton insulation is 
made by first employing coarse cotton 
threads containing 40 ta 260 cetton fibres 
twisted together, several of these parallel 
threads being wrapped at the same tink 
about the wire gives a “single cotton” cover- 


ine; and a similar winding, generally in the 
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Simple friction slide adjustment. 
Most ‘satisfactory on the market. 
No thimb screws to bother with 


to catch in the hai 


o 

dwo oke sizes fit any "phone £. 

Bands covered in Black or Khak : 

webbing 5 
a 


Prompt deliverics on any quantity, 
$500,000.00 worth of special and automatic fe 
machinery assures quantity output and guar- ‘ 
anteed delivery for manutacturers and dealers 
on any radio equipment. 

Submit sample of product. Write for prices. 


THE AUTOYRE CoO. i 
OAKVILLE, CONN. ; 
eee 
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R. M. C. Diamond Weave 
. 4 
Variocoupler and 
. . 
Variometer 
Due to diamond weave construetion and the facet that ; 
ts of the total area of windings are supported in 
mid-air, capacity and dielectric losses are reduced ' 
toa minimum in R. M. C. Variometers and Vario 
couplers Phe rotor is continuously variable 
These products may be used in any circuit where a 
high grade coupler or variometer is requires 
All metal parts are niekel-plated, Panel mounting 
requires very small space.  Serew holes covered by 


R. M. «. products are built for the finest sets that 
can be constructed. 


Variocoupler a ceeee ose 


THE RADIO MANUFACTURING CO. 
of Springfield, Massachusetts 
A 


Dept. 97 Dwight St. 


RADIO FANS 
Rejoice when using these 
pneumatic phone cush- 
ions. They gently hug 
the ears, shutting out all 
Ce room noises. Fits any 
HEAD. WHONE type headset Money back 


CUSHION Buarantee - ” 


aghly. Big salaries; 
indorsed by Tele- 
ra lw overnment officials, Expenses 
at.ccrs lappa nortios CC; 


0 rtunittas t. Ine fran 
DODGE'S INSTITUTE, Mora Street, Valpara 
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oppusite direction, placed over this produces 
a “double” cotton covering of considerable 
thickness. Mie : 

Silk insulation is similar except that it 
is more compact due to the extreme 


leneth ‘and straightness of silk fibres. A 
rough microscopic sketch of the appearance 
of the two is shown in Fig. 3.) Cotton 


fibres are hollow spiral cells, slightly 
opaque, averaging about two inches in length 
when formed. They are flattened somewhat 
and break up into short lengths in forming 
the threads. Silk, being produced by secre- 
tions issuing from the worm’s spinnerets, is 
a solid transparent rod of great length, hav- 
} ing some imperfections such as eeieon ations, 
: projections, and rather irregular cross sec- 

; tion due probably to muscular contraction 

of the orifice during formation. 


Pt Enlarged 
\ Si r 


Cross section of 
cotton fibre “> 


Fo) yn \ 


pn as 
Ge 


: a Ay 
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fig3 3g fibres 


A Microscopic Sketch of Cotton and Silk Fibres 
Showing Their Formation. Note That the Cotton 
Fibres Are Hollow. 


Numerous samples of cotton and silk were 
removed from new wires used in the con- 
struction of the coils tested. These samples 
of fibre were shredded and single strands 
and fibres selected for microscopic study. 
; The influence of moisture was carefully ob- 
" served; also their structure by suspending 
upon a drop of cedar oil. Cotton fibres, 
heing short and less regular, seem to be 
rapidly wetted by moisture, and Jong fibres 
placed in dyed liquids are wetted thoroughly 
after about one hour, taking water into their 
interior through breaks in the cell wall or 
by the common process of osmosis. .\fter 
several hours the process stops; and when 
so wetted, the fibre gives up its moisture 
very slowly, requiring 10 hours or more for 
the suspended dye to hegin depositing on the 
cell wall’s interior surface. Heating slightly 
or circulating of air over them hastens evap- 
oration from the saturated fibre. 

Although cotton fibres are never actually 
submerged when employed in insulation, there 
are periods when water is actually deposited 
upon the coil surface as is the case when a 
sudden ‘change of temperature takes place. 
The coil being cold, coming into contact with 
warmer air, chills the atmosphere near the 
surface, causing it to drop moisture there. 
This is rapidly absorbed by cotton, and 
through capillarity spreads throughout the 
_Winding’s- insulation. - Hence moisture is 


Just like 
Model K in from af 
(SHOWN ABOVE) through 
29 50 Not only 
$ us that 
. 
New York 
It is a twortube outfit consisting of one vere made 
stage of tuned impedance radio-frequency new refinements 


amplification with a tuner and = vacuum 
tube detector 

This radio-frequency receiver amplifies be- 
fore it detects, eliminates interference to 
a marked degree and has much more vol- 
ume than most one-tube sets. 


1921, 
placed 

Model MW 
(SHOWN BELOW) 


in use 


found 
The Model MW consists of the same high- proved 
grade units as our Model K, with the ad 
dition of a two step audio-frequency am 
plifier in a ingle beautifully finished 
olid mahogany cabinet. It is a four-tub The 
set, comprising one stage of tuned impe- 
dance radio-frequency amplitieation, detee- 
tor and two stages of audio-frequency. 


is the 


THE MIDWEST RADIO CO. éinc'nwart, oni 


1500 Miles Away-: 


> sweet, mellow tones of a flute or violin floating 


ar out on a lake —that’s the way concerts come in 
MIRACO recceivers—and— 

from the nearby stations either. For our users te!l 
Cincinnati hears ‘Frisco, Denver hears Schenectady, 


hears Havana! Scores of long-distance records 
on these instruments last year so, with the man 


v than ever. 


HIGHEST 
When the 


far better 


radio craze swept the country like a storm late in 
MIRACO was one of the first real successful sets to be 
market. Highest quality at the lowest price 
has always been our keynote, and the thousands of sets now 


excellent 
been made 


$54.50 new soc 


erformance. Many new improvements have just 
the MIRACO Models K and MW, such as 
kets resting on shock absorbing pads is a refinement 
the most expensive and elaborate sets. Im- 
possible t any type of tubes and a new aluminum shiell 
prevents annoying body capacity effects. 

cabinet of so'id mahogany, workmanship throughout 
while its operation is extremely simple yet 
always dependable. 


s ‘em Over 


incorporated, the results obtainable will be 


CUALITY AT LOWEST PRICE 


the world are a fitting tribute to Miraco’s 


with multiple resistance windings makes it 


Write for our new bulletin 
TODAY 


DEALERS JOBBERS 
Write for proposition quickly. 


AGENTS 
There’s still some territory open 
—write or wire. 


Unequaled 
Clearness 
Through 

New 
Magnetic 
Principle of 


Circular 
c " on request. 
eather Mfg. Co., Inc. 
Radio Division 


2011-2015 Franklin St., Detroit, U.S.A. 


Manufacturers of precision electrical devices 


Construction, 


HYGRADE SPECIALS 


200 ft. 7 strand No. 22 Copper aerial wire...$1.25 
Morse Eureka Test Clips, per dozen......... -50 
Skinderviken Transmitter Buttons .......... 95 
No. 763 Eveready 22'> V. Variable B. Bat.. 1.25 


No. 766 Eveready 22'2 V. Variable B. Bat.. 1.98 


No. 767 Eveready 45 V. Variable B. Battery.. 3.98 
2000 Ohm Murdock No. 56 Head Sets...... 3.50 
3000 Ohm Murdock No. 56 Head Sets. ooo ae 
Federal or Brandes Head Sets Complete. . - 5.50 
Dictegraph 3000 Ohm Head Sets ............ 5.98 
Fada or Framingham Rheostats ............. -65 


Acme Amplifying Transformers (new type)... 3.75 
Acme R. F. Transformers. Types R2—R3—R4 ne 
6 ‘Volt Marko Storage Batteries... 8.9 
Fireo (Bull Dog Grin) Phone Plugs......... 


Federal Amplifying Transformers ........... 4.75 
23 Plate Var. Cond. Bakelite Ends......... 1.49 
43 Plate Var. Cond. Bakelite Ends ........ 1.95 
No. 164A Fada Neutrodon Condenser........ -98 
No. 163A Fada Neutroformer .............. 6.49 
No. 165A Fada Hazeltine Parts ............ 21.50 


Alt orders must include Parcel Post charges 


Hygrade Electrical Novelty Co., 
41 West {25th Street 
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DUTHO 


Rechargeable Storage ‘‘B” 


BATTERIES 


Cost You Less 
Last Longer 


DUTHO ‘B’ Batteries 
eliminate all battery 
noise and internal ac- 
tion. This prevents dis- 
tortion. Heavy, indi- 
vidual glass tubes per- 
mit visibility at all 
times and make sur- 
face discharge impossi- 
ble. You can see when 
and how to “keep them 
up.” Condensing 
chamber in each cell 
overcomes fumes and 
prevents spillage. 


DUTHO Batteries are 
sold DRY CHARGED, 
with solution in 
separate container. 
Once filled your bat- 
tery is fully charg- 
ed, ready for im- 
mediate use. Ordi- 
mary care in fol- 
lowing directions 
will make DUTHO 
‘B’ Batteries last 
indefinitely. Thou- 
sands in use today. 
DEALERS: Write for 


altractive proposition, 
DURKEE-THOMAS 
PRODUCTS CO. 


1228 Folsom Street 
San Francisco 


Chemical $ 1 9 4 
Rectifier e7e& 


6''x234''x434,"’ 
Weight 4%, lbs. 
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BBA TTERY 
90 VOLT 


| [oes 
Weight 814 lbs. 


Dap yb eh taepi es 
=» fr ued 


Dicey Pi 
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The latest and most essential 
part of an efficient tube set 


Variable Resistance Leaks 


FOR PANEL MOUNTING 


Mo unted on any panel in a few seconds— 
~ screws serving as connections behind panel 


When mounted only the KNOB shows on the Panel. 


Get stations you never heard befcre 
No pencil markings. Assure unbroken range of 180 


legrees Clarify signals—eliminate hissing. 
Complete with either .00025 or $1 00 
-0005 mfd. Mica Condenser...... - 
Without Condenser .................... 75c 
At your dealers—otherwise send purchase price 


and you will be supplied without further’ charge 


as. reshman 0. Inc. 


(ol Gondenser 


106 Seventh Avenue New York 


| method is 


and ts 
the 


sulation 
quantities, 


readily taken cotton 


retained om 


up by 
considerable 


amount changing with the relative humidity 
ot the air, or varies violently with a sud- 
den change of temperature if such a temper 


ature happens to be warm and humid. Silk 
has much better -insulating properties appar 
ently absorbing little moisture until near sat- 
uration humidities. 

RESISTANCE OF COTTON AND SILK 

To obtain some idea of resistance of cot 
ton and silk, the following experiments wert 
performed. The actual resistance of sam 
ples was to be measured for comparison of 
these elements, hence all samples and mount 
ings were of identical dimensions and were 
subjected to the same hygrometric conditions 
As the resistances were above one million 
ohms, the loss of charge method was em 
ployed. The arrangement of apparatus was 
as shown in Fig. 4 A. C is a standard con 


| denser having very low leakage: silver plat 
ing on selected mica, capacity 0.5 mfd. The 
galvanometer is a very sensitive one hav- 


K is a highly in 
to be measured 


ing ballistic coil system; 
resistance 


The 


sulated key. 


- C 
H c 
_ 
T R 
A- Fig.4  -8 -C- 
Arrangements Used to Determine the Resistance 


of Cotton and Silk Strands. 


is shunted across the condenser C as k in the 
figure. The procedure was to first close the 
IX for a we a of exactly 10 seconds; it is 
then opened quickly and the condenser 
illowed to leak for t seconds, after which 
the key K is quickly closed, giving a second 
elongation in galvo G. The first deflection 
is duc to the quantity of energy required te 
raise the potential of the condenser to that 
of the battery; the second deflection is due to 
he quantity of energy required to raise thr 
voltage to its previous value. Evidently the 
charge required is that which has leaked 
through resistance KR. By entering the de 
Hections and time ‘nto the formula derived 
from the condenser’s time constant, resist- 
ance of R is obtained. Another similar 
shown in Fig. 4B, where the 
deflection due to the discharge of C through 
G after O seconds is noted. Then the con- 


| denser is again charged and allowed to leal 


| shown in 


for t seconds, then discharged again through 
G giving the deflection due to the 
quantity remaining in C after t seconds 
The key was hand operated necessarily, and 
the time was measured with a seconds pen- 
dulum which operated a buzzer. charac- 
teristic curve of the deflections with time is 
Fig. 5, which is for the first 
which curve A is for higher 
than B. 


A 


second 


method in 
resistance 


Ht 


or— 


balvangme? 
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Curves Representing the Loss of Condenser 


Charge Through High Resistances. 


Several mica strips were cut from espec- 


ially selected mica, the strips being 5 em 
long, 1 em width and 0.038 millimeter thick- 
ness. A single layer of pure untreated cot- 
ton, silk, and 18 oz. canvas was folded over 


the strip and secured by clamps of burnished 
amalgamated copper to which short leads 
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Note: Lower Production Costs Mean 
Lower Frices 


Plates of .032 Special 
Alloy Hard Aluminum 


Appt 
mately 


Zero Ca 


VARIABLE CONDENSER 


with a Straight Line Wave-length Curve 
Low Capacity Wide Wave-length Range 
Rigid Construction Prices Reduced 


3 plate DEMCAL var. condenser ....... $2.50 now $2. 00 
i! plate DEMCAL var. condenser Onow 3.5 

11 plate DEMCAL var. vernier condenser 6.50 now 5 3 
23 plate DEMCAL var. condenser Onow 500 
23 plate DEMCAL var. vernier condenser 8.00 now 7.00 
43 plate DEMCAL var. condenser ....... now 6.00 
43 plate DEMCAL var. vernier condenser 10.00 now 8.00 


Caldbeck Tool & Mfg. Co. 


208-210 E. Walnut Street, Des Moines, Iowa 


Something New! 


RADIO CONDENSER PLATE 
CLEANER 


Removes accumula- 
tions between plates 
eliminates noises, 
clears reception. 


Restores pep to your 
set. 


Chemically treated 
to prevent lint. 


Do not send stamps. 
Price 15c. postpaid 
This is one of the 
many up to the min- 
ute Radio parts in 
our Catalogue. 
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Send For Our Free Catalogue 


Atwoed Electric Co. 


DEPT. A 
3122 W. Mapison Sr., Cuicaco, IL. 


PATENTS 


Send sketch or model today for examination and re- 
port. Record of Invention blank on which to dis- 
close your invention and NEw guide book, ‘How to 
Obtain a Patent,” sent free. Promptness assured. 
Highest references. Write ropay. CLARENCE A. 
O'BRIEN, Registered Patent Lawyer, 342 Security 
Savings & Com’l Bank Bldg., directly across street 


C. L. PARKER 
Formerly Member 
~ Examining Corps, 


from Patent Office, Washington, D. C. 
U.S. Patent Office. 
PATENT - Le 


PATENTS == 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, *‘Protecting, Exploiting 
and Selling Inventions,” sent upon request. 


STAMMER 


If you stammer attend no stammering school till <3 get —— 


FREE book entitled “STAMMERING, a 
Advanced Natural Method of Cure.” for opel Peuteg 
rate and a FREE copy of ‘The Natural S Magazine.” 


Largest and best school for stammerersin the world. Write tou. 
The North-Westero Scheol, 2366 Grand Ave. Milwaukee. Wie 
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had been attached, Fig. 6. The samples were 
avowed to remain exposed for several hours 
at various room temperatures and humidi- 
ties in order to acquire their resistance in 
a natural way. The samples were then re- 


moved to the measuring circuit and deflec 
tion curves run-off? with the pendulum 
counts, these being for several humidities : 


then « ach was dipped into an insulating var- 
nish known as Radio Cement after having 
heen first dried thoroughly. The last resist- 
results from the exclusion of moisture 
better imsubkatton’* due to sthe varnish. 
resistances given represent conductance 
one square centi- 


ance 

and 

The 

between opposite sides of 

meter of,the, material. 
(See lower table on page 551) 

It seems that such fibre insulation resist- 
hice may Vdry 20 per cent’ or ‘more when 
exposed to the elements, and that protection 
by insulating substances increases its  pre- 
vious best resistance 30 per cent or more, 
remaining practically constant thereafter. 


Mica, 


Copoer ban 


lk 4¢m—+! 
SCM. 


Fig. 6 
The Samples of Silk and Cotton to be Tested 
Were Fixed on Such Strips of Mica. 


AND THROUGH TUBE 
In continuous current circuits the poten- 
tial between adjacent turns of a coil is very 
small because the negligible drop is due to a 
very low resistance between adjacent points 


i 


upon two parallel turns, but at radio fre- 
quencies the reactance between those same 
points becomes effective, becoming many 
times greater than the copper resistance. 
Hence the potential becomes very much 
inore for alternating currents than would 


the case for direct currents. Poor insu- 
lation between turns pagel considerable 
leakage there as shown in Kig. 7A. 1f edils 
are mounted upon material such as untreated 
pasteboard or other material having affinity 
for moisture, we have then leakage through 
the tube permitting Jeakage from one turn 
to any other turn. That this may increase 
a coil’s resistance as much as 300 per cent 
will be shown by describing several experi- 
ments. 

To determine the actual resistance be- 
tween adjacent turns at normal room tem- 
peratures and humidities, two lengths of No. 
23 double cotton covered wire were cut to a 
length equal to the circumference (41.45 cm.) 
of the standard 13.2 cm. tube used in the fol- 
lowing tests. These were loosely twisted to- 
gether along the entire length representing 
adjacent turns in contact. After exposure 
- a dry atmosphere they were measured as 

1 Fig. 4C, then again after covering with 
sella cement. Enameled 26 copper gave 
179,050 megohms and was not improved by 


4 Tube 
Insulation “ 


fig. 7 
A Poor Insulation Covering on the Wire or an 


Inferior Grade of Tubing Results in Considerable 
Leakage Between Tutns. 


RADIOGEM 


The Dollar 
. . e ‘ 
Radio Receiving Set 
The Simplest Radio Outht Made 
—Yet as Practical as the Most 
Expensive! 
You need know absolutely nothing about wire- 
less to operate and enjoy the RADIOGEM. It 
is so sturdy, so simply constructed that it is 
small wonder radio engineers who have tested 
it have pronounced the RADIOGEM a brilliant 
achievement. The RADIOGEM is a crystal 


radio receiving set for everyone at a price any- 
one can afford. 


, " . y 
Why The RADIOGEM Can Be 
y . . 
Sold For Only $1 

Here’s the secret: The RADIOGEM Construc- 
tion eliminates all unnecessary trimmings, cab- 
inets and the like, which do not play any part 
in the operation of a set. You receive the 
RADIOGEM unassembled. together with a 
clearly written instruction book, which shows 
you how to quickly and easily construct the set, 
using only your hands anda scissor. The out- 
fit comprises all the necessary wire, contact 
points, detector mineral, tube on which to wind 
the coil, etc., etc. The instruction book -ex- 
plains simply and completely the principles of 
radio and its graphic illustrations make the a;- 
sembling of the RADIOGEM real fun. Re- 
member the RADIOGEM is a proven, practical 
radio receiving set and will do anything the 
most expensive crystal set will do. 


The RADIOGEM is the Prize 
Winner of the Age 


Out of hundreds of radio models submitted re- 
cently in a great nation-wid> contest, radio en- 
gineers, the judges, unani-nously chose the 
RADIOGEM as the winner—the simplest radio- 
receiving set made! And the RADIOGEM 
costs you nothing to operate; no form of local 
clectricity is required. 
Sent Postage Prepaid on receipt of $1 
—stamps, money-order or check. 


Order Your Radiogem To-day— 
or send for Free Descriptive 
Circular 


DEALERS 


The RADIOGEM is the wonder item 
of the radio age. It is storming the 
country, for the RADIOGEM'’S price is 
so low everyone is able to buy one. 
Write immediately for full particulars 
before that shop across the street beats 
you to it. 


CORPORATION 


66-R—WEST BROADWAY 
NEW YORK CITY 


Hear the programs of the Broadcasting 
Stations on the RADIOGEM 


without 
PHONE or 
AERIAL 


(Patent Pending) 


What They Say About RADIOGEM 


citrate ith $1.00 to pay for the Radio- 
gen). 1 L illy weund by our wireless 
operator H nd it works beautitully—fully 
as goed as oy peer set we _know of. 


T am enciost: 


which we assembled and were 
at results obtained and the 
produced 


gem received, 
ich astonished 
and volume of tone 


The greatest distances I heard on one of your sets 
is 1900 miles, having heard WGY at Schenectady, 
N. Y. I think your set is the best | have ever sold 
at any price. 

On an aerial 160 feet long and 20 high one a my 
ustomers has heard WOU and WHB, KSD, M¢ 
on one of your sets using a Teerless headset. 


$1.00 for another ““RA- 
received is O.K. Placed 
about 15 ft. of picture cord under front poreh and 
grounded to a gas meter. and heard the Sacramento 
Bee and Sacramento Broadcasting Union much bet- 
ter than with my large crystal set. 


Herewith P.O.M.O. amt. 
DIOGEM."’ The one 


Your RADIOGEM RECEIVER is a wonder. 1 have 
received every station in Philadelphia with it mueh 
louder than with a high- priced erystal set. 

Your two Radiogem sets received last night, and 
one was wired up for testing WOU is about 40 
miles away, and their signals could be heard with 
ieadphones ‘on table After they quit KYW at 
Chicago about 170 miles east was c 
word could be plainly heard here. W MC ¢ 

phis, Tenn., could also be easily heard and under- 
tood. 

We find that this set dues 
vou claim for it. We took WEAR on our audion set 
last night; this being the Baltimore 
Isroadeasting station, and then cut 

em and got excellent results. After the Balti- 
more concert was over, we continued to use the 
tudion set and about ten o'clock were listening’ to 
WEAF--New York—and a little later we discon- 
nected the audion set entirely and hooked. up ‘the 
Radiogem, very clearly hearing both piano “music 
and*announcement of name of station and its loca- 


tion. - 
20 miles over your ‘‘Radio- 


a great deal more than 


You claim a radius” of 
sem’’ jis sometimes a possibility. You should ad- 
here to the truth. I constructed one for my mother, 
installed it with an aerial, and she listens not_once 
in awhile, but at her will, to Schenectady, New- 
irk, New York, or Providence, R. I., and her home 
is Attleboro, Mass. 1 can’t give your set too much 
praise, 
(Names and Addresses on Request) 
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EXPERIMENTER PUBLISHING COMPANY, Inc 


NRW YORK 


PRICE, $1.00 


Written by foremost radio authorities, 


Tube Di 


amateur, 


Volume No. 1 


radio coustvuctive and articles from cover. to 
in plain everyday language 
can understand, Sections include articles on Receiving 
Apparatus, Transmitters and Accessories, Radio Theory, 
ita, and Practical Hints for the Amateur A book which 


instructive 


ready reference and should find a place ino the library 
It contains 221 pages and over 275 illustrations, dia- 
ographs, bound in a multi-colored heavy board. 
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The NEW SCIENCE ‘and ‘INVENTION. On All: Newsstands October 20th 


The November issue of SCIENCE & INVENTION will witness an important and far-reaching innovation in the magazine field 


In order to give our readers greater value.for'their money,’ the November issue, and subsequent issucs of SCIENCE & INVENTION, will 


contain almost three times as much matter as has been published in any previous issue. 


Over Twice As Much Radio As Ever Before 


INCIDENTALLY, SCIENCE AND INVENTION will appear in a new make-up which will make its reading far more fascinating and 
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10.28 megohms resist- 


varn! cotton gave 1U.< 
ince, then after varnishing and air drying 
4 hours it became 10.74 megohins. It Was 
t 150F 10 minutes, the 


then oven baked at } 
cotton tl became 3,430 megohms ; _and 
again g for 30 minutes became 13,040 
megohms between adj. acent wires. 

To determine leakage through untreated 
tubes as in Fig. 7B some coils of 21 turns 
each were wound on pasteboard tubing 13.2 
cm. diameter. The center turn was cut to 1so- 
the coil into two half sections according 

to the theorem of potential nodes.’ 1 1ese 

half sections measured as in Fig. 4C gave 
15.31 megohms through the cotton and paste- 
board tubing. Varnishing increased it to 

26.5 59 megol hms. An identical w inding ot No. 

23 wire on a tube previously varnished with 
shellac gave 6.62 megohms, and after var- 
nishing the coil, became 42.55 megohms. n- 
other untreated pasteboard tube having 21 
turns of No. 26 enameled copper gave 1,199.2 
megohms which was not improved by var- 
nish, which shows that enameled insulation 
js itself a good insulator preventing leakage. 
Changes in enameled coils may be due to 
dielectric losses more than to actual 
age. Hence from these tests we find appre- 
ciable leakage through the tube. 

The reader is reminded that the potentials 
of an inductor coil are greatest between the 
extremities if the coil’s position is within a 
reasonably uniform field, but there is also a 
potential of considerable magnitude between 
any two points of the coils copper so long 
as they are not at right angles to the current 
axis. If we assume a uniform distribution 
of potential the center of the winding will 
be of zero potential node at w hich point the 
current has maximum value. However, the 
two half windings do not have similar poten- 
tials over their length due to the dynamic 
current induction, so that assuming normal 
potential distribution, we find the leakage be- 
tween turns at high voltages is appreciable. 

To show the effect of humidity upon re- 
sistance at high frequency, it is important 
that every other dimension be constant, hence 
its geometry, position in the test circuit, and 
frequency, were fixed and carefully checked. 
Moreover the humidities were to be natural 
and the coils allowed to acquire their char- 
acteristics ina natural way. The highly var- 
iable humidities were possible at that time 
of year, thanks to Valparaiso’s varigated 
climate. Lower humidities could be artiti- 
cially produced by setting coil in a chamber 
containing calcium chloride or a dish of sul- 
phuric acid and pumice. The lowest hu- 
midity possible was 17 per cent, the highest 
97 per cent. Humidities and quantity of 
water in air, temperature, etc., were read 
from a standard Lloyd’s Hygrodeik made by 
Taylor. 

Two coils of No. D.C.C. copper were 
wound on treated pasteboard tubes 13.2 cm. 
diameter; coil A is 41 cm. long having 488 
coil B is 19.9 cm. long having 231 
The measuring circuit used for this 


Da 


late 


leak- 


turns; 
turns. 


fivesinaitne Used for Measuring the Resistance 
of a Coil of Wire. 


and following experiments is sketched in Fig. 
8 where O is a calibrated 102-watt oscillator 
giving continuous frequencies of 100 to 2,000 
kilocycles. T is a small Litz coil of six turns 
coupled to the oscillator which is placed sev- 
eral feet distant. S is a static shielding 
screen—a frame 18 inches square having a 
fine grid of copper wire one-eighth inch 
apart, the upper ends are free, the lower 
ends being joined and grounded. The coil 
to be measured is at L. C is a standard vari- 
able condenser of known resistance; R a 


wing clean, 


connecti lOnSs, 


7 res outside ts equally clean- cut and well designed— 


At Last! The Simple, Efficient Po ce 
Radio Set. No aerial required. any 
Three stages of Radio, Detector, and two stages of Audio — selec- 
tive, directional — simplicity itself in installation and operation. 
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install 
1500 miles or 
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away—all wave-lengths from 


-gets stations 


It is so compact that it may be e asily car no outside aerial to put 


up, battery connections plainly m 


ried anywhe re, uses only loop 


no possi ble chance to go wr 


arked 


After first adjustment turning of one dial will bring in all stations ange. Works with 
loud speaker or head phones. Except for A battery and Loop, Sectron is ent incl self-contained. 
The last word in high grade radio workmanship You cannot know how good a radio can be 
until you have heard Sectron. 

THE SECTRON RADIO 1928 East 55th Street, 


COMPANY 


Eastern Sales Office 
1819 Broadway, New York City 


Cleveland, Ohio 
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hecked. 
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Model B—Portable Sectron 
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be on exhibition at the New York Model C—Business Man’s Sectron 
Radio Show. Model B—a compact, leather 
bound Sectron Portable—complete with bat- 
teries, loud speaker and tubes. Model C ROOING) vc didasesan neUvseaten essicneusenes 
a desk set for business men, complete, 
efficient and moderate in price. Address 
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Sharpen 
Your Tuning | 


No operator of a radio receiving set 
need be told of the advantage of sharp 
precise tuning. It is not always clear, 
however, how this may be obtained. 
After a good tuning coil has _ been 
chosen look to the CONDENSER for 
the answer. 


Here are some of the important fea- 
tures: Sharp tuning through low loss 
design using hard rubber properly placed 
—Heavy brass plates soldered together 
keeping capacity constant and greatly 
| reducing danger of shortcircuiting—Low 
zero capacity giving wide wave length 
range—A CONTINUOUS VERNIER 
formed by a gear and pinion combina- 
tion. Only one setting required. 


Made in three sizes, 250, 500 and 1000 
m.m.f. to fit every circuit. Mounted con- 
densers are fitted with calibrated direct | 
reading capacity dial. 


Prices $3.00 to $8.50. Send for Edu- 
cational Pamphlet ‘Quality Condensers” 


and new RADIO BULLETIN 916N. 


General Radio Co. 


Manufacturers of Electrical and 
Radio Laboratory Apparatus 
Massachusetts Avenue and Windsor Street 
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Approved because it makes 600 Meters. 
Approved because perfectly constructed. 
Approved because it has a genuine mahogany 
stator and a kiln dried rotor. 
Approved because of Fahnestock spring clip con- 
nections and non-conductive adhesive. 
Approved because—you’ll know why when you 
GET ONE FOR $3.50 
20 Diagrams FREE With Each 
For sale at your dealer’s—otherwise send the 
$3.50 directly to the manufacturer and you will 
be supplied. 


G. H. FISCHER & CO. 


123 Liberty Street New York City 


non-inductive decade resistance box. Gal- 
vanometer G is a thermo coupled current 
squared meter requiring 80 millamperes for 
full scale deflection. One terminal and the 
galvo case are separately grounded to pre- 
vent static disturbance which was effectually 
climinated before the tests were made. 

The procedure was to insert the coil of 
unknown resistance at L. T, S and L are 
given fixed positions and the test circuit 
tuned to resonance by adjusting capacity C. 
The oscillator O having been adjusted to a 
frequency of 200 kilocycles was then ad- 
justed to give sufficient power to deflect the 
galvo to, say, 100 on the scale. Resistance 
in R was then added until the galvo read- 
ing fell to one-fourth its previous value as. 
say, 25; then resistance in R equals resist- 
ance of the test circujt containing L, G, and 
C, for, by Ohm’s law, doubling the resist- 
ance halves the current, and one-fourth the 
scale on a current squared meter is half the 
current required for full scale if the meter 
follows the law sufficiently well. Hence 
from R, we must subtract the resistance of 
G and of C for that setting, the remainder 
being the resistance of L. After arranging 
the circuit, the two coils to be measured 
were allowed to stand for several hours in 
atmospheres of different humidities and tem- 
peratures. The hygrometer was then placed 
near the coils and carefully read when the 
coils were removed to the measuring circuit. 

Fig. 9 shows the variation of coils A and 
B; each successive humidity is connected by 
the dotted lines; the small crosses show re- 
sistances for exposures of six hours or less; 


solid points show values for exposures 
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Relative Huimiaity —> 
Showing the Change in Resistance in Two Par- 
ticular Coils at Varying Humidities. 


for 12 to 14 hours. Evidently  with- 
in several hours the resistance is 
quite erratic, but it seems to increase very 
uniformly after 12-hour exposures, and that 
about eight hours are required for the mois- 
ture to thoroughly penetrate the winding. 
Also some time is first required for tem- 
perature adjustment of the coil during which 
the resistance may be very erratic, for on 
removing coils from one room to another, 
unsteady effects are present until the coil 
adopts the room temperature. The curves 
show little increase until a humidity of 60 
per cent is reached, thereafter the increase 
is considerable until 90 per cent saturation 
is present at which coil A had increased 
from 121 to 195 ohms, becoming 315 ohms 
at 96 per cent! Coil B increased from 27 
to 44 ohms at 90 per cent, then 68 at 96 
per cent—all due to the effect of moisture. 

Silk being much better insulation shows 
no change until 85 per cent saturation, but 
its resistance falls rapidly thereafter. 

The previous history of the coil insulation 
governs somewhat the rate of variation with 
humidity. It also is an important factor gov- 
erning the penetrability of varnishes into in- 
sulation, which makes the change of dis- 
tributed capacity vary greatly in identical 
coils. Penetrability of varnishes is 
greater in some places than at other areas, 
and since any change is due to the induc- 
tivity of the dielectric inserted, the percen- 
tage increase varies greatly in coils of iden- 
tical geometry presumably due to the vari- 
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Stromberg-Carlson 


Radio Head Sets 


are wound a layer at a time, with insula- 
tion wrapped between each layer. This 
is the reason why Stromberg-Carlson Head 
Sets stand up under high plate voltages, 


Other features of the Stromberg-Carlson 
Head Sets are— 


The receivers are balanced as to volume— 
both ears get the message. 


The ear caps cover the ears—excluding 
outside noises. 


The adjustment rod telescopes and there- 
fore does not catch the ladies’ hair. 


Ask Your Dealer 


Stromberg - Carlson 
Telephone Mfg. Co. 


Rochester, N. Y. 


The Condenser 
Sensation of 


Modern Radio 


[FRESERAN| 


OISELES 
TESTED MICA 
CONDENSER 

8 


PATENTS PENDING 


Through the accuracy and dependability of Freshman 
Condensers, hook-ups and circuits have been perfected 
which have completely revolutionized the art of Radio 
Reception. 

These little Storers of energy and rectifiers of Radio 

Current are the very heart of a well-built radio set. 

_ The proper fixed condenser will make all the difference 
in the world in the reception, clarity and selectivity your 
set affords, 
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The FRESHMAN is so designed that constant equal 
pressure is exerted on the condenser piaies uver the en- 
tire area. They are the only condensers that do this and 
therefore the only condensers that avoid noises, which 
are due to variable pressure on the plates. 

At your dealers, otherwise send purchase price and 
you will be supplied without further charge. 


as. reshman . Ine. 


anol Gondenser Xrooucts 
106 SEVENTH AVE., NEW YORK 
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able absorbing properties of cotton and silk, 
Some varnishes fill the insulation very 
quickly leaving much space open between 
turns, where other varnishes have low pene- 
trative power and merely fill in around the 
wire, Closing up open spaces but scarcely en- 
tering the insulation. By a pressure system 
yf coil impregnz ition the characteristics be- 
come more uniform, particularly multi- layer 
coils which are very slow to acquire mois- 
ture and likewise reluctant to give it up due 
to the comparatively small exposed surface. 
The exact effect upon distributed capacity 


will be recalled later in a companion section. | 


There is great variation of humidity in al- 
most any room or place if it is not enclosed. 
It may vary considerably within a few min- 
utes and any equipment provided with un- 
treated coils may suffer changes which may 
interfere with its efficiency. The writer re- 
calls instances where the apparatus was cov- 
ered with moisture which dripped off the 
panels to the fidor as the vessel moved sud- 
denly from one ocean current into another, 


which occurs frequently on ocean-going 
ships. The coil should be reasonably dry 
before applying the varnish. The follow- 


ing experiments were performed to obtain 
some idea of the resistance of insulating 
varnishes when dried. As before it was de- 
cided that a large variety of coils of dif- 
ferent dimensions and type were advisable, 
and thirty-two were made especially for 
these tests. Several standard insulating 
compounds were to be gised, and manufac- 
turers entering their products especially for 
these tests w ere General Bakelite Co., Perth 
Amboy, N. J., “Bakelite”; Redmanol Prod- 
ucts Corp., 5 ana “Redmanol” Mica In- 
sulator Co. and Barrett ( Chicago, “Shel- 
lac’; Wilbur Mfg. Co., Duluth, “Radio Ce- 
ment.” These well known products are all 
standard and obtainable for radio purposes. 
Paraffin with different compounds of bees 
wax and resin were also employed. The 
characteristics of these products were 
studied and measured before application to 
the coils. 


RESISTANCE OF DRIED VARNISHES 


The loss of charge method of Fig. 4A 
was again employed to determine resistances 
of dried varnishes. A dozen strips of 
specially prepared mica were cut as before in 
Fig. 6, the end clamps of copper being amal- 
gamated and fixed directly to the mica. 
These strips were thoroughly oven dried 
and measured; their average resistance, for 
the ten selected, was 362,400 megohms. Then 
the strips were dipped into the different 
compounds which had been previously re- 
duced to the same liquid viscidity—then they 
were hung horizontally and dried naturally 
for 72 hours. Measurements were made and 
the resistance for each was computed for 
one square centimeter of the varnish film. 
The strips being 4 centimeters gave a better 
average than by making them very short as 
the varnish’s tendency is to bunch on short 
samples, 

The following are resistances across 1 
centimeter square of the material: 


Bakelite, air dried 72 hours, 7,205 
megohms. 

Bakelite, oven dried 1 hour 150 F., 7,350 
megohms, 

Redmanol, air dried 72 hours, 4,613.5 
megohms. 

Kedmanol, oven dried 1 hour, 150 F, 


4.290 megohms. 

Radio Cement, Wilbur’s, air dried 72 
hours, 15,840 megohms. 

Radio Cement, oven dried 1 hour 125 F., 
76,100 megohms. 

Shellac, air dried 72 hours, 12,875 meg- 
ohms. 
Paraffin-beeswax 3/1, 4,612.8 megohms. 

Best cabinet varnish, air dried 72 “hours, 

18.570 megohms. 
myl acetate (Banana oil), 32,350 meg- 


ohms. 
Plain celluloid, 5,020 megohms. 


His, first taste of music 


The truly modern young person gets his first 
taste of music by Radio—and a Brandes. 
Catchy melodies and charming bed-time stor- 
ies come to him clearly through a Brandes 


Matched Tone Headset. 


NEW PRICES 
Superior 
$6.00 
Navy Type 
$8.00 


CBrandes,1e.-237 Lafayette St,N-YC. 


CMatched ‘Ton 


TRADE MARK 


Radio Headsets 


@C. Brandes, Inc., 1923. 


Mother lets him wear only a Brandes because 
it’s so much lighter in weight and won’t catch 
in his curls. And she knows that his little ears 
will be trained to true harmony by the 
Matched Tone qualities of Brandes. 


REG. U.S. PAT. OFF. 


WRITE FOR List of 

AT N Buyers, Three 

Books and REC- 

ORD OF INVENTION BLANK before dis- 

closing inventions. Send model or sketch and 

description of your invention for Examination and 

Instructions, Electrical cases a specialty. High- 

est references, reasonable terms, prompt attention. 
No charge for the above information 


VICTOR J. EVANS & CO. 


919 NINTH ST. WASHINGTON, P. C. 


Wonderful, new po sg guides your hand; corrects 
boars. writin in few days. Big improvement _in three 

No failures, Semnmiete Optiine REE. 
rite C. J. Ozment, Dept. 32 t. Louis, Mo. 


DON’T LOSE YOUR RIGHTS 
Before disclosing your invention to 
anyone send for blank form “EVI- 
DENCE OF CONCEPTION” to be 
signed and witnessed. Form and in- 
formation coneerning patents free. 

LANCASTER & ALLWI 
270 Ouray Blidg., 

Originators of the form 

of Conception’ 


ATENTS 


If you have an invention and desire to secure a 

patent, send for our Free Guide Book, HOW TO 

GET YOUR PATENT. Tells our Terms, Methods, 
etc. Send model or sketch and description for our opinion 
of its patentable nature. 


RANDOLPH & CO. 


Dept. 459 Washington, D. C, 


Washington, D. C. 
vidence 
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| Bakelite is an excellent liquid product 
Warren Radio Loop, manufactured under a patented process, es- The 
Cut_Away to Show sentially the preciptant of combined formal- 
Construction. dehyde and carbolic acid. It is an amber “EZTOON” 
fluid of considerably great viscidity which Easy T. 

may be easily applied with a brush although 4 sgh 
pressure impregnation is preferable. When Radio Dial 
air dried its resistance increases slowly with 
> tinge “. be greeter by heating in is two dials 
a slow oven. pon hardening it gives a . . 

clear, hard glazing thoroughly eamaecat inone witha 


and very strong. 40 to 1 ratio 
Redmanol is also a phenolic resin of dark Given 6 wdacitte Gia, aj 
. . . € 
brown color working somewhat like bakelite. Stations that have alwara rer aan Gan aa 
However, its insulating properties are best tuned in or out at will, with one hand. A peat 
when the coil is dried under heat and pres- we accurate tuner, 
sure although it air drys very well, slowly, en ee — ta oa haga i roller 
a. zs Ra an : ee, enser ncreases_ the 
of course, perhaps requiring two weeks for sensitiveness and working efficiency of conden. 
multi-layer coils to harden thoroughly. It ser, variometer, variocoupler, rheostat, potentio- 
RADIO gives a dark brown glazing of great wd or tickler on all types of radio receivers. 
etter et streneth and is w vaterproof. ane oe cee Bajo o —- springs, og and 
§ > clac eari ° . K as 
. Radio Cement is an opaque whitish fluid lbst maton, 2 5 Pa Se oe 
with a apparently a colloidal base suspended in amy] Attach to any instrument (3/16 in. or 1% in. 
Sharser Tunias acetate and ether. It is applied with a brush — without drilling or marring panel. Just H 
B th ® | Que tuning ad- and penetrates instantly every part of the in- ry ene =e werel with a ay a4 driver. 
s — on ° : : ° Sold under positiv »-back rantee 
e erAeria others needed, sulation although this and its Iow capillar- cn a0... eee “<i a. ae 
reed ineetional ity prevents it from filling in solidly between Sent by parcel post prepaid. = 
ceives s -4 4 
on —— most aan hay 5 ogee turns. Two coatings give better results. It Attractive quantity discounts to manufactur- 
oe : 4 : 4 
= beth y oy ete pic eeleetive is an excellent insulator which dries very | |] cts, jobbers and retailers, 
asec - es *icks out just > Fac rath : i. - = - . 
Eliminates interference ; atten soa" rece tast—w ithin 10 minutes. It improves greatly Send for circular. 
oar —- W ider to hear. by warming in a slow oven for not more 
range of frequencies on Portable | 5 i ag ¢ IS F > . 
single coil. Fits inside Small, light, | than IS minutes at 125 F. It has the fast Butler Manufacturing Company 
cabinet or any small compact. Idea i est penetration of any varnish tested. 3235 W. Washington Street 
space. Many other ad- | [0% portable and Orange shellac is known by every one. 
F begg : segye ond mobile sets. aati ; be ) Indianapolis, Indiana 
vantages. Choice of e: Wider Range It is an excellent insulator if the crystals 
pores. Duy: 0 Warren of Frequencies are pure which is not often the case. It = 
Radio Loop for expert on single coil. é I ch 1s not ofte case. : ———— : ae = 
results. Small re-radiative also has considerable strength. It is best 
: . ene ne applied thin for the first coating for pene- = 
Send for Bulletin T102, aes tration, tl followed by thicker coating a . ircult 
containing hook-ups ration, then followed by a thicker coating 


of denser variety to glaze the coil. It should e 
A Type For Every Set be air dried: never baked at high temper- Radio Plug 
Type A-737 (300-700 meters) 6 inches atures. PATENT APPLIED FOR 
square—non-directional ............ $10.00 (See upper chart on page 551) 


Type A-7236 (175-1000 meters) 6 - a A 
inches square—non-directional ...... 12.00 We have shown how resistance of induc- 


Type B-2537 (300-700 meters) 18 inches tors is improved by the exclusion of mois- PHONES ; 
square—directional ................ 20.00 ture. The following and final experiment LOUD SPEAKER } 
Tye oo ee re? —_ was performed to show actual proofs of : SERIES é 
mci: Aw es ante Ses ee. 25.00 such improvement. The first four coils PARALLEL 
listed were made of identical dimensions and SHUNT 
V-DE-CO RADIO MFG. Co. , turns to show the comparative influences of ‘ ; 
Dept. N ASBURY PARK, N. J different compounds. Other coils following j 


were made up to show what gain to expect. 


Actual curves are shown in Fig. 12 where | 
ADIO BOOKS solid lines show the coil resistance before Accomodates 
varnishing; the dotted lines the result after Head Set and 


varnishing ; 3 
8 Loud Speaker or 


log Free. ° ° 
stot ond Out, Gees ©s insulating them. Nan Mean Ses 
146 West 27th St. Indianapolis, Ind. — a a permitting instant 
choice of Five Circuits 


a . without removing plug or 
 \ No Hunting for the oe ae 1.50 
7 Sensi tive Spot with the At ee hoa From Us 


MADE OF GENUINE BAKELITE 


Jobbers Write for Quantity Discounts 
etector Manufactured by 


G. E. WALKER CO., Inc. 


Real detector efficiency made constant, lasting. 1926 CHESTNUT ST. _ ST. LOUIS, MO. 
Re-adjustment seldom required—and then made = 
ina moment. No flimsy cat-whisker; no parts to $11.85 


wear loose. The GREWOL is super-sensitive, 


(Actual 
proof against all ordinary detector troubles—vi- 


Size) 


KRAG SPORTER caliber 30/40 
with 22 inch barrel; five shot with 


bration, dust, oxidization, em: An excel- military sight for 200 yards. Weight 7lbe In 

ne order. Special price all Cartridges 

lent detector for reflex, duplex and all circuits. Fully spectre ee aL emlectonaee. 
patented. U nconditionally guaranteed. Circular for 2 cent stamp. Established 1865. 
Tested and approved by Jack Binns, radio editor of the FRANCIS BANNERMAN SONS, 501 B’way, WN. Y. City 


N. Y. Tribune. 
You can be quickly cured, if you 


If your dealer has no GREWOLS, send $2 to us with your dealer’s name. 
Write for folder Ss ’ AMMER 
Send 10 cents for 288-page book on Stammering and 
RANDEL WIRELESS CO. Stuttering, ‘‘Its Cause and Cure.’’ ‘. tells how I 
cured myself after stammering 20 y B. N. Bogue, 


892 Bogue Bldg., 1147 N. Ill. St, Indianapolls 


11 Centr al Ave. 9 Newark, N ° J « Write for free catalog illustrating and describing our 
; av complete line of 1500 Good Tools 
Dealers and Jobbers—Write for Sales Proposition. GOODELL-PRATT COMPANY 
Toolsmiths 


Greenfield, Mags., U.S. A. 
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In conclusion we find resistances of coils 
as ordinarily used in radio circuits may per- 
mit leakage, which loss varies greatly from | 
time to time. This is characteristic of many | 
radio sets equipped with exposed windings 
of cotton and silk. Coil impregnation in any 
case, reduces the high frequency resistance 
5 to 25 per cent, thus improving the power- 
factor of the unit. Several insulating com- 
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The Resistance of a Coil is Usually 
Application of Insulating 
arnish, 


Fig. 12. 
Decreased by the 


pounds have been examined and described, 
especially those showing good electrical 
properties. The affects upon resistance of 
leads, taps, dead ends, coupling and distrib- 
uted capacity may appear at another time. 

I trust that these data prepared expressly 
for Rapio News may show to the reader 
many exact characteristics which may have 
been unexplained before and possibly the 
reader may have acquired a better insight to 
this evasive but important subject. 


AMPLIFIERS WITHOUT TUBES 


The problem of amplification and relay- 
ing has been solved, thanks to the vacuum 
tube, which is undoubtedly a wonderful de- 
vice. However, scientists are still working 
toward simplification and especially in 
Europe a great deal of research work has 
been done to advance Radio a step further. 
Mr. Y. Neinhold, a German engineer, re- 
cently patented a new system of amplifica- 
tion which will probably prove to be a 
great improvement in audio-frequency am- 
plification. The device used, instead of the 
vacuum tubes, is a somewhat similar appara- 
tus having three electrodes and filled with a 
colloidal solution. 


=e 


The Arrangement of the Electrodes in the Colloidal 
Solution is Similar to os acne of Those in a 
tiode. 


F 


A colloidal liquid is a liquid mineral, which 
especially prepared. contains molecules of 
Matter, these molecules being electrified. 
These liquids which are at present investi- 
gated by many laboratories present much 
interest, especially in biology. 

Mr. Neinhold used in his “licuid tubes” 
Some solutions of pyrogalic acid and hydro- 
OL and obtained encouraging re Lhe 
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LL of the program, natural as 

the original, re-PRODUCED 
on the Atlas Amplitone. Faithfully 
responsive, not to just one small range 
of sound intensity, but to the full 
scale of tone harmonics. The “double 
diaphragm” — triumph of the radio 
and acoustic sciences — automatically 


(es 


me 
oa 


Letters accomodates itself to every pitch. Blast 
from Users and distortion are entirely eliminated. 
Requested The “double diaphragm” is adjust- 


able to operate most efficiently with 
individual receiving conditions. Ask 
the nearest Atlas Amplitone dealer for 
a demonstration. Hear the difference 
this great innovation makes, 


What-have you ac- 
complished with 
your Atlas Ampli- 
tone? Tell us about 
it! 


Write for Booklet “F” 
Contains helpful information 


Sole Canadian Distributors 


The Marconi Wireless Telegraph Company of.Canada, Limited 
Montreal, Canada 
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All Mail Orders Shipped Promptly. Send Money Order, including Postage. 
Write for Our Catalogue D. 


HANES-ZENER CO., 3 West 29th Street, New York Cj 
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Style No. 708 


Don’t Miss This Clue 


“The Radio 
Detective”’ 


begins in the October 


BOYS’ LIFE 


The Boy Scouts’ Magazine 


Ask your newsdealer today or write to 


200 FIFTH AVE., N. Y. 


By Subscription $2 a year 


Arthur B. Reeve’s thrilling new 
story of CRAIG KENNEDY 


Famous Scientific Detective 


WLDOUGLAS 


$450 & $5.9 SHOES FOR BOYS 


WEAR W. L. DOUGLAS SHOES 
AND SAVE MONEY 


They are made of the best and finest leathers. The wide range 
of kinds, styles and prices provides suitable shoes for men and 
women in all walks ‘of life. The quality is unsurpassed. The smart 

styles are leaders in the fashion centers of America. Whatever your ideal 
of a shoe may be, you will find it in the W. L. Douglas line of shoes. 


Why pay high prices for your shoes? W. L. Douglas shoes are exceptionally 
Hd value. The quality, style and'workmanship compare favorably with 
shoes selling at higher prices. If you had your shoes made to order, you 
couldn’t get more perfect shoes. Frankly, is it not worth while in these 
days of high cost of living for you to save money-on your footwear 
when the opportunity offers? 


For thirty-seven years W. L. Douglas name and portrait have stood for 
a high standard of quality and dependable value. For economy and 
satisfactory service, wear shoes that bear this trade mark. We 
carry in our stores a complete stock of high class, stylish, up- 
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TO MERCHANTS: If no dealer in your town handles W. L. Douglas shoes, write today for 
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and a grid connected as shown in the sketch. 
The amplifying effect of this arrangement 
seems due to a negative resistance effect, but 
the solution must be in a colloidal state and 
no electrolysis should take place. The elec. 
tric phenomenon is still due to electrons, 
but these travel in liquid instead of vacuum, 

There is open an interesting field for 
research and we hope to be able soon to 
publish more data on this interesting process 
which, if developed, might mean much to 
the radio industry. 


Station 2BGM 
(Continued from page 547) 


has “brass-pounded” his way to fame, 
qualifying on that memorable occasion of 
the trans-Atlantic tests as one of Ameri- 
ca’s foremost amateurs. Many will re- 
member 1BCG, at Greenwich, Conn., tem- 
porarily installed for the tests. Mr. In- 
man was one of that “go-getter” group 
who made such a splash in the ether 
through 1BCG that Mr. Godley “shivered 
his timbers” at the thought of what might 
happen to his super-heterodyne receiver, 
were they to use more power. 

However, we are interested in Station 
2BGM, the work of Mr. Inman. It is 
located on the twelfth floor of a magnifi- 
cent apartment house. The antenna sys- 
tem is composed of a four-wire cage 
aerial, 75’ long and 70’ above the ground. 
A four-wire cage lead-in runs directly to 
a large lightning switch and thence to an 
aerial change-over switch. The aerial is 
clear of any large structures, and is 
fastened to the top of the elevator shaft 
of an adjacent apartment house. The 
ground includes the steam and_ water- 
pipes of the apartment, the fire-escape and 
a lightning ground which consists of a 
No. 4 solid copper wire, running down to 
a large surface connection made to earth. 
The most noticeable part of Station 
2BGM is the transmitter. This was de- 
signed for pure C. W. transmission only, 
and employs the Radio Corporation Inter- 
mediate circuit. Three Radiotron 250- 
watt tubes are employed, connected in 
parallel, and used as oscillators; the fila- 
ments of these are controlled separately 
by large rheostats. 

A very good view of these monstrous 
tubes can be had from the photograph 
reprinted herewith. Seven meters are 
situated on the upper portion of the panel, 
directly above the filament rheostat con- 
trol knob. The top three are milliam- 
meters, one of which is connected in the 
plate-circuit of each tube. The next two 
are thermo-coupled ammeters; one de- 
signating the radiation in amperes, the 
other being in the main circuit to the 
tubes. The lower of the left meters tells 
the exact voltage impressed upon _ the 
plates of the transmitting tubes, while 
the one to the right tells at a glance the 
voltage impressed upon the filaments. The 
current for both the plates and the fila- 
ments of the tubes is supplied by a mo- 
tor-generator, which, unfortunately, can- 
not be seen in the photographs. This is 
an “Esco” machine of 2,600 R.P.M. 

The generator for the filament current 
is coupled to one end of the motor shaft. 
This is a 750-watt machine and develops 
11.5 volts. The 1,000 watt, 2,000-volt 
plate generator is coupled to the other 
end of the shaft of the motor. The entire 
motor-generator unit is mounted on a thick 
sponge rubber base, which effectively absorbs 
all vibrations. This transmitter employs a re- 
lay for making and breaking the circuit ; this 
being operated by a small hand-key on the 
operating table. Mr. Inman points out a dif- 
ficulty which he experienced when first oper- 
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ating this transmitter. Due to parasitic or 
stray oscillations impressed upon the grids 
of the transmitting tubes, they became incan- 
descent and showed signs of melting. A 
decrease of power helped matters. This con- 
dition, however, was rectified by the use of 
two small 15-ohm resistance units, one being 
connected in the grid circuit of each tube. 
This not only happens with a circuit of this 
type, but, in fact, is a difficulty that numer- 
ous amateurs experience, due in some in- 
stances to nothing more than overloading 
the tubes. The resistance will improve 
matters in any case. There will be seen a 
small C.W. transmitting set on the extreme 
left of the shelf above the operating table. 
This set is rated as 20 watts, and a good deal 


of DX work has been accomplished with it. | 


The receiving equipment is rather elabor- 
ate, there being two Navy-type receivers 
and a umiversal receiver manufactured 
by the Collin B. Kennedy Co. Each set has 
a separate amplifier. The receiver to the 
left of the operating table is of a type that 
is very seldom seen, since there were but 13 
of them manufactured. It was constructed 
for the Navy by the Wireless Improvement 
Co., primarily for radio compass work, and 
is so classified, it being known at the Bureau 
of Steam Engineeering as type WI-153. It 
has a wave-length range of from 150 to 
1,000 meters. It was found to be very sharp 
in its tuning qualities, and has the advantage 
of but two controls, the other operations 
being incidental. The Navy receiver, to the 
right of the C.W. set, is a well known type 
because of the wonderful service it rendered 
during the war. Most of the Shipping 
Board vessels were equipped with this type. 
The two-stage amplifier is directly below. 
The Collin B. Kennedy “Universal” receiver, 
on the extreme right, has a wave-length 
range of from 150 to 25,000 meters. Mr. 
Inman uses this mostly for the reception of 
high-power arc station. 

Any of the three receivers can be used 
at will by merely manipulating a plug and 
jack system on the operating table. For 
the reception of broadcast transmission and 
weak signals, the out-put of any of the 
three receiving sets can be run into a West- 
ern Electric loud talker which is situated on 
a third shelf not shown in the photograph. 

This concludes the description of station 
2BGM. It is needless to say that Mr. Inman 
has an elaborate and well-proportioned sta- 
tion. He has taken pains not only to give 
it the appearance of a commercial layout, but 
to place everything in a convenient position 
for operating conditions. This station at 
present is being moved to another room, 
where Mr. Inman expects to make con- 
ditions even more convenient by the in- 
— amount of space that is to be avail- 
able. 
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Station 2BRB 


(Continued from page 547) 


aeveurerecnecereserenevecerensneeeges 
PT er 


nnn TT PTE 


with a .00025 mfd. condenser. Regen- 
eration is controlled by a .0005 condenser. 
A two-step amplifier and loud speaker 
made by attaching a cardboard horn to a 
Baldwin Phone constitute the rest of the 
receiver. O6XAD, an amateur in Cali- 
fornia, has been copied several times read- 
able a few feet from phones. Broadcast- 
ing stations 1,000 miles distant are heard 
regularly. 

Three transmitters are used—a 250-watt 
CW.—LCW., a 50-watt CW—LCW. 
Phone set and a 14 K.W. spark. The 250- 
Watt set is shown in the photograph. This 
Set received a prize at the recent Second 
District Convention. 2,500 volts of Recti- 
ed A.C. are used on the plate. Two 
Thordareon 3,000-volt transformers and 120 
rectifier jars supply the voltage. The fila- 


has no vibrators, bulbs, 
or moving parts 


The Fansteel Balkite Battery Charger for 
Radio“A” Batteries (6 volt] is an entirely 
new type of rectifier, based on the use of 
Fansteel Balkite, a new and rare metal de- 
veloped for this purpose. It is entirely 
noiseless. [t can be used while the set is in 
operation. It cannot deteriorate through 
use or disuse. It has nothing to replace, 
adjust, or get out of order. It cannot dis- 
charge or short circuit the battery, and 
requires no attention other than an oc- 
casional filling with distilled water. It will 
not overcharge, and cannot fail to operate 
whenconnectedto the battery and linecur- 
rent. Itisunaffected by temperature or fluc- 
tuations in linecurrent. It is simple, efficient, 
and indestructible except through abuse. 


FANSTEEL 
BALKITE 


is a new metal developed for 
this charger. It acts as a valve, 
allowing alternating current to 
flow into the battery but not 
out of it. It is the most efficient 
charger valve made, is practi- 
cally indestructible, and does 
away with noisy, delicate vibra- 
tors and fragile bulbs. 

The Gould Battery Com- 
pany is also marketing, under 
the Fansteel Balkite Patents, a 
complete battery and recharg- 
ing unit known as the Gould 
Unipower, into which this 
charger, under thename,‘‘The 
Fansteel Balkite Rectifier,” has 
been incorporated. 
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The Fansteel Balkite Battery Charger will charge the ordinary 6 volt radio 
battery at 3 amperes, and a 12 volt at 143 amperes, from 110-115 AC, 60 cycle current. 
It comes complete and ready for use. Get it from your dealer, or use the coupon below. 


Price, $18 
($18.50 West of the Rockies) 


FANSTEEL PRODUCTS CO., Inc. 


Dept. 6-A North Chicago, Illinois 


Dept. 
6-A 


FANSTEEL 
PRODUCTS 
Co.,Inc., 
NorthChicago,I1, 
Enclosed please find 
$18. ($18.50 west of the 
Rockies.)Send metheFan- 
steel BalkiteBattery Charger 
for Radio‘*A’’ Batteries. If1am 
notentirely satisfied I willreturn 
itand you will refund my money. 


Dealers and Jobbers: The Fansteel Balkite 
Battery Charger does away with com- 
plaints and replacement troubles. Write 
for literature and discounts. 


JUST THE Book You WANTED 
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cover. Written by foremost radio authorities, in plain everyday language 
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Vacuum Tube Data, and Practical Hints for the Amateur. A book which 
also serves as a ready reference and should find a place in the library 
of every amateur. It contains 224 pages and over 375 illustrations, dia- 
grams, and photographs, bound in a multi-colored heavy board. 

On sale at all leading radio stores, If your dealer cannot supply you, 
pin a dollar bill to this ad and write your name and address in the mar- 
gin below, and book will be forwarded to you postpaid. 


EXPERIMENTER PUBLISHING Co., INc. 


teurs Handibook 
by the most eminent 
Radio Experts 


EXPERIMENTER PUBLISHING COMPANY. Insc. 


NEW YORK, 


53 Park Piace, New York 


aanioe aad 


PRICE, $1.00 
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With drawer ...$15 
| With battery box $17 


A RADIO TABLE | 


Especially designed for the 
and effectiveness of any radio set, and 
handsomely finished to harmonize with the 
furniture of the well appointed home. 
Top 26 in: by 10% in. Height 24% | 
in. Drawer for dry cell batteries with | 
invisible connection at rear, or with 
roomy box for storage batteries. 


convenience | 
| 


Send money order and table will be ex- 
pressed to you, or sent by express C. O. D 
if you prefer. Write for photographs. 


RADIO FURNITURE CO. 


FLUSHING, N. Y. 


To the Man with an Idea 


I offer a_ comprehensive, experi- 
enced, efficient service for his 
prompt, legal protection and the 
development of his proposition 
Send sketch, or model and descrip 
tion, for advice as to cost, search 
through prior United States pat 
ents, etc. Preliminary advice 


gladly furnished+ without charge 


My experience and_ familiarity 
with various arts frequently en 
able me to accurately advise 
clients as to probable patentability 
before they go to any expens¢ 
Booklet of valuable information 
and form for properly disclos- 
ing your idea free on request. 
Write today. 


RICHARD B. OWEN 
PATENT LAWYER 


2 Owen Suilding, Washington, D. C. 
2276A Woolworth Bitg., New York City 


Standard 
Spanish 


Used by French 
During World War 


Buy direct from sole U. S. 
importers and SAVE >< on this 


GENUINE ASTRA AUTOMATIC 


Your chance to have the finest European pistol -- 
the equal of any similar American gun -- at about 
4g the price. Order direct at these special prices. 


. 25 calibre—7 shot—C. O. Q. Automatic. 
8.95 25 calibre—7 shot—Astra Automatic, 
25 calibre Astra with triple safety. 
32 calibre—10 shot Astra, extra magazine. 
is; 38 32-20 and 38 cal. swing-out cyl. revolvers. 


out. Before buying any weapon INSIST 
guarantee. SEND NO MONEY unless you 
— State model desired—pay postman on delivery 
= Postage. Satisfaction guaranteed or money re- 
unded. Write for new firearms catalogue. 


CALIFORNIA TRADING CO. 


Dept. 2311 Terminal Sldg., Los Angeles, Cal. 


ment is heated by a 300-watt Thordarson 
transformer. These transformers and the 
jars are shown on the shelf in the photo- 
graph. The inductance is made of 15 turns 
of copper strip wound on bakelite strips. A 
.0005 grid condenser, a 2,500-ohm grid leak 
and a .002 stopping condenser constitute the 
rest of the set except the filter and chokes. 
A 17-tooth chopper driven by a D.C. fan 
motor which runs on four rectifier jars, 
is used for I.C.W. a perfect note of from 
100 to 1,000 cyles is obtained at will. 

A 750-volt motor generator supplies the 
D.C. for the 50-watt set. The generator 
is a 550-volt shunt-wound motor and is 
belt-driven by a two-phase two-H.P. in- 
duction motor that is run on single phase. 
If desired, 500 watts may be taken from the 
generator. At the extreme right of the 
picture, on the bench, are the switches that 


control the generator starting, filament 
lighting and battery charging. Above them, 
on the wall, is the main line switch. Hart- 


ley circuit is used on both transmitters. 
Radiation on 250-watts is nine amperes 
straight C.W. and seven amperers I.C.W. 
with 200 milliamperes straight C.W. and 
180 on L.C.W. 


Counterpose 


The Circuit Diagram of Mr. Glaser’s Transmitter. 
For phone, a microphone is inserted in 
series with the key. Radiation on 50- 
watts is folr amperes straight C.W. and 
about 3.2 on I.C.W. 
The spark is a relic of the “old days”, 
but it has its advantages. A Thordarson 


14-K.W. transformer, home-made O.T., .007 
condenser and a 14-point rotary gap con- 
stitute the set. Radiation is 1.5 amps. with 


8” coupling. The spark has been heard 
Missouri. 

The 250-watter has been heard in Ha- 
waii many times, and in England, Panama, 
Porto Rico, Cuba, all over the United 
States and Canada. 

The 50-watts are rapidly making the 250- 
watter look small. At the time of this writ- 
ing, while it has been in operation but five 
or six days, it has been heard in California 
and Washington. 

2BRB is the A.R.R.L. traffic manager 
of Brooklyn and of the Radio Club of 
Brooklyn and has just been appointed an 
official A.R.R.L. broadcasting station. 


The Autoplex Circuit 


(Continued from page 543) 


tive cycle of the variation frequency have 
a duration of but 1/24,000 of a second. At 
a frequency of 1,000,000 cycles there would 
be but 42 and a fraction complete oscilla- 
tions during this period. A carrier wave 
of the same frequency would have the same 
number of oscillations for a like period. 
Should there be a difference of frequency 
between the two it is evident that no audible 
beat note could be produced during such a 
short duration of time. What is more, a 
difference of 12,000 cycles between the car- 
rier wave and local free oscillations would 
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PROTECT 


The Heart of Your Radio Set 


Vacuum Tubes are 
costly and extremely 
delicate. B battery or 
any other excessive 
current applied for 
only the fraction of a 
second to the filament 
leads will burn out 
your tubes. 

You have probably al- 
ready had this experi- 
ence and it is apt to 
happen again at any 
time. 

A burnt out tube 
means money lost — 
the set out of commis- 
sion — inconvenience 
to you. 


WHY TAKE THESE CHANCES WHEN 
RADECO SAFETY FUSES 


will absolutely protect your tubes. 


Applied in 


an instant to the filament terminals. Will fit 
any standard tube or go in any standard socket. 


F ully guaranteed. 
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50 cts. 
Delay may be costly. 


each. Sent Postpaid. 
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New England’s Oidest Exclusive Radio House 
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Postpaid 


National Audio Frequency 


Postpaid 
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National Audio Frequency Transformers must 
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“National” stands asthe emblem of perfection 
in the Transformer field. Unequalled volume, 
perfect amplification, no interaction between 


fields. 
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authorities have selected Nationals as being 
most desirable for use on any stage, with any 


type of tube. 


See your dealer or order direct. 


Jobbersand Dealers write for sales proposition. 


NATIONAI 


TRANSFORMER MBG. CO. 
Dept.1114 , 154 Whiting St. 


Chicago, Ill. 
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ie ee ww wT 


10 DAYS FREE TRIAL Zeurt.omrcondiny 
days you are not satisfied with this late model pN Bi 
typewriter rebuilt by the famous Shipman Ward process. 
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tory in the world by our money saving methods. 
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notice it while you eajoy the use of this wonderful machine. 


FREE BOOK OF FACTS ® Explaining Shipman 


writers and pel aE pee 
the typewriter industry both instructive and entertaining. 


——_ of rebuilding type 


Act Today! 
Mail 
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Shipman Ward 
Mfg. Company 
1958 Shipman Building 
Montrose & Ravenswood 
Aves., Chicago 


7 ee 


fre 
explaining bargain offer. 
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Since the complete action is checked during 
the positive halves of the variation fre- 
quency, there is neither time for the crea- 
tion of a beat note, nor a difference of value 
between the two to reach an audible fre- 
quency. Therefore, zero beat reception is 
maintained so long as there is a variation 
frequency present to interrupt the local fre- 
quency. It is clear that the circuit of the 
receiver can be considerably de-tuned be- 
fore the signal frequency from one station is 
eliminated, and that when adjusted to a defi- 
nite frequency, a zero beat produced on 
other signals of adjacent frequencies. This 
would explain the broadness of tuning 
characteristic of a super-regenerative re- 


ceiver. Since ICW and ACCW have audio 


OL 1250 
or 1500 


+ 2 iE 
“sian 
fig.7 


Circuit Diagram of the Autoplex Receiver. Note 
the Absence of Lump Capacities. 


frequency components, the method by which 
they are received is classified under that just 
described. 

As to the reception of CW signals. At 
zero beat there would be no response, as 
both original and locally produced oscilla- 
tions are nullified. The only satisfactory 
explanation is that of “free heterodyning” by 
means of the carrier wave of another sta- 
tion. In other words the CW signal re- 
ceived is heterodyned before it reaches the 
receiving aerial. In this form it possesses a 
beat note of the audible frequency, and is 
equivalent to a radio-frequency carrier wave 
with an audio-frequency component. 

The remainder of the theory is concerned 
with a second action which is only partially 
related to the first. Before taking this up, 
ronsideration is to be given to the final cir- 
Suit design arrived at. This is shown in 
Fig. 7. It will be noted in this circuit that 
the capacity across the low frequency induc- 
tance has been eliminated and the capacity 
existing between an aerial and a ground, 
substituted. The filament resistance was 
eliminated as well, since at no period during 
the experiments with this circuit was a 
critical filament adjustment necessary. This 
circuit has proven superior to others outlined 
in this article, particularly in distance re- 
ception. The volume obtained seems to be 
about the same. Naturally the elimination 
of the low frequency inductance in the plate 
circuit raises the note of the variation fre- 
quency considerably. One of the most in- 
teresting subjects of the experiments with 
this circuit was the maintenance of the am- 
plification effect using an inductance in the 
grid circuit having a value of only 30 milli- 
henries. This, however, was only effective 
on the shorter wave-lengths but brought out 
two points. First: That no matter what the 
theory, the action of this circuit is undoubt- 
edly based upon some phenomenon of beats. 
Second: That contrary to the original theory, 
signals do not seem necessarily to in- 
crease in volume as the lower wave-lengths 
are reached, but that a considerable increase 
of signal strength is obtained on the lower 
wave-lengths when using comparatively smal- 
ler oscillating inductances, or better said, a 
considerably higher variation frequency. As 
the wave-length was increased the signal 
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Have An Established Reputation for Honest 
Value, Maximum Results and Ease of Installing | 


Our Perfected Radio Fre- 
quency Transformers deliver 
extraordinary results. <A set 
of two will give the satisfac- 
tion you have so long desired. 
Price ..... , 


New York Variable Condensers 


remain the Leaders. 


PRICE 
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Supplementary Vernier Condenser. Just 
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Transformers 
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in 3 minutes. 
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Deal d Jobbe 
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the trade. | 
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The popularity of radio-frequency makes this 
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e | radio fan. 
New York City. | 


REGENT SPECIALTIES, INC. 
Rochester, New York 


Thousands Have Built Their 


wh Radio Apparatus 
and 2 


With Consrad Patterns No. 


Read What They Say 


“IT built one of your No. 1 Short-Wave Radio 
Constructor Sets with detector amplifier units 
and I wish to inform you of the splendid re 
sults that anyone can get if properly con- 
structed and operated. 

“T use a Magnavox and the following stations 
are heard clear, distinct and throughout our 
entire house: 


Havana, Cuba, Fort W 

St. Louis, Schenectady, F 

” Mir neapolis, Ohio Stations, Atisnta, West 
ia, Indiana Stations, Chicago, Fall River, Mass 


Memph is, Anthony, Kansas, Louisville, Iowa stations. 


and many more too numerous to 
“These stations can be gotten any ti 
are in the air, weather conditions excepted. 
“T can also tune out completely, WLW the 

250 Watt Station and hear Detroit, G. E. 

Schnectady, Newark and all other high power 
stations. 

“This set if properly built is the equ il of any 
on the market today and good enough for any 
beginner to have. 

“E, STOCK, 795 Delta Ave., Cincinnati,O.” 
“Some time ago I received from you a set of 
patterns Nos. 1 and 2 and closely following 
them I have put up a radio set with which 
able to hear distinctly voices from 
City and Davenport, Iowa; and this 
during a heavy rainfall, high wind, dtd 
in the air, and with the additional handica 
of not having my antenna up any daer 
than the top of the garden fence. 

“C., R. MINCER, Zwollel, La.” 


“I cannot refrain from writing you to let you 
know what wonderful success I am _ havir 
with a radio set built from your drawing, 
‘The Radio Constructor’ No. 1 and No. 2. I 


have a one-wire aerial (stranded wire) less 


than 100 ft. long, two 1500 ohm Rec. (3000); 
one Vac. Tube UV200, and five Dry Cells, 
and let me say now that both parts worked 
on first trial. 


“What prompted me to write, is that I de- 
cided to construct the set and when finished 
I was so pleased that I decided to take my 
next step and build the amplifier for volume 
of tone. The completed _ proved to be 
all that can be claimed for 


‘EDW. A. RICHARDSON. rd 


“T have just completed a new receiving set 
rom your plans No. 1 and I thought you 
might be interested in hearing about it. 

ta bog abe already received from New York to 
I Angeles, and Seattle, Minneapolis, Mem- 
Tenn., Fort Worth, and San Antonio, 


Te Xas. 
“There is a high priced set here that I think 
was ordered from New York. My little home- 
made set is so much better than that—there 
is hardly any comparison. 

“WM. L. BOSTOCK, 


Palisade, Nebr.” 


These Are The Two Most 
Popular Patterns of Our 
Whole Line 


Each Pattern Packet contains complete instructions 
and blue print patterns which enable you to construct 
the apparatus with only a screw driver and a pair 
of pliers. 


Pattern No. 1—How to Make a 
Short Wave Regenerative 
Receiver 


This set was designed by a foremost radio engineer 
to fulfil the wants of an all- round broadcast re- 
ceiver. 
meters. 


Pattern No. 2—How to Make 


Detector and Amplifier Units 


This pattern was designed for detector and amplify- 
units especially adapted for use with our regen- 
erative receiver. It is strongly recommended when 
the attachment of a loud speaker to that set 0 

is desirec . § Cc 


Both Patterns for Sale at All a 


design, build, 
and correct troubles, 
knowledge of radio science. 


Learn All You Can About 


Radio 


Take this short reading course 


All the technical details and a thorough explanation of radio reception, written in easily 
understood, non-technical language by 


a foremost radio engineer and inventor. The five 


Lecture Bocks with over 100 graphic drawings give you the knowledge to intelligent!y buy, 
operate and maintain radio receiving apparatus, 


Tells you how to locate 


how to make your apparatus more efficient and gives you a thorough 


SEND NO MONEY 


Radio News for November, 1923 


special arrangement you can own this $10 Course comprised in the set of five books 
for on!y $1.9T—if you act at once. Simply send us your name and address. Upon receipt 
pay the postman only $1.97 plus postage and the books are yours. The supply is limited 
so order at once, 


lete radio library. To By 


This set of five handsome Lecture Books are a com; 
own them is like having a trained ensineer or instructor at your side, an- 
swering questions, pointing the way. No matter what your intcrest in radio, 
take advantage of this attractive special offer and be the owner of this fine 
set of books, 


These Books Are Not Sold By Dealers—They Can Be Ordered Direct From Us 


The Co 233 Fulton Street, New York City 


Formerly 


The Consolidated Radio Call Book Co. 
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strength 7f the long wave-length stations 
decreased, requiring a larger value of oscil- 
lating inductance thereby decreasing the 
variation frequency. This last mentioned 
point is the only fact that directly bears upon 
the two portions of the theory, as it 1s in 
relation to the volume of the signals re= 
ceived and has to do with the amplitude of 
the variation frequency. Referring to the 
second portion of the theory and to Fig. 7, 
when in operation, the low frequency oscil- 
lator impresses upon the grid of the vacuum 
tube, oscillations in the order of from 
10.000 to 17,000 cycles per second, these 


Illustrating the Super-Inducing cf An Audible 
Signa! [requency Upon the Variation Frequcacy 
scillations. 


being positive to negative variation. The 
effect of this impression is two-fold. In 
first: it tends, by choice of bias, to shift 
the locus of the tube action to a point on the 
characteristic curve where any _ voltage 
changes, such as those due to the impres- 
sion of signal energy on the grid of the 
vacuum tube, will effectively displace the 
normal locus to a different position, thus 
producing considerable changes in the grid 
voltage, and produce large changes in the 
plate voltage and the variation of the plate 
current. In second: still further large 
changes in grid and plate voltage are ob- 
tained from the following presumed action. 
The low or audio frequency oscillations pro- 
duced by the low frequency oscillator im- 
pressed upon the grid of the vacuum tube, 
are of a constant and uniform amplitude. 

The impression of this audible frequency 
upon the grid of the tube, sets up a similar 
voltage and current variation in the plate- 
filament circuit of the receiver, which is 
heard in the telephones as the original fre- 
quency produced by the low frequency oscil- 
lator. So long as the low frequency oscil- 
lator produces these voltage variations, there 
will be a similar plate-filament current. 
These oscillations are illustrated in Fig 8A. 

To further the action: upon the impres- 
sion of a signal energy of a radio frequency 
upon the grid of the vacuum tube, it is con- 
verted in the manner heretofore described. 
The resultant audio-frequency current pro- 
duced in the plate-filament circuit of the 
vacuum tube, illustrated in Fig. 8B, is at cer- 
tain time periods super-imposed upon the 
audio frequency oscillations produced by the 
low frequency oscillator, which are travers- 
ing the grid-plate circuit in the course of 
their oscillation. The super-imposing takes 
place in the plate filament circuit, and tends to 
displace the constant audio frequency oscil- 
lations which take on the shape and charac- 
ter of the audible signal frequency, thus pro- 
ducing large changes in their amplitude. 
The effected audible frequency now has the 
character and identical shape of the resultant 
signal frequency produced in the plate-fila- 
ment circuit. This formation is illustrated 
in Fig. 8C. 

Due to the manner in which the local 


audible frequency traverses the grid-plate | 
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“The Electrical Magazine for Everybody” 


RACTICAL ELECTRICS is probably the 
p=: novel magazine of its kind ever con- 
ceived. 


ataanaleg | dE tag eae This issue also contains articles by —_ 
f the greatest electrical writers, workers an 

: . : , Mercury Vapor Arcs, By Allan R. Kenworth - - / jati 
aa ou fe Magee yg 7 by : Floating Needles and the A feccdy y students. The magazine will prove a revelation 
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yh ggg gg gp Thermic Telephones, concluding installment of a re- 
eclipses the best that was in “Modern Elec- 
trics” and “Electrical Experimenter.” 


markable paper on this subject. 
Electricity covers such a tremendous field 
that the man who does not keep abreast with it 


“Experimental Electrics” 
does himself a great injustice. 
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contains 48 pages, over 100 different articles humorous department. I 
and over 100 illustrations, with an artistic I a = 
vy * : n addition to this, 
cover in three colors. Professor T. O’Conor 
Sloane, Ph.D., is associate editor of the maga- 
zine. 


the magazine pays hich Gentlemen : 


Prices for all electrical experiments, electrical i eure vour regular price is $2.00 per year, 
: ‘<i 
PRACTICAL ELECTRICS CO.,53 Park Place,NewYork 


articles, etc. See current issue for full details. u will accept my subscription at $1.75 per year 
(Canada and foreign $2.25). 


5). I enclose the mon 
herewith and I have written my name and 
[ dress in margin below. 

J 
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circuit, it reverses at regular time intervals 
and after being moulded by the super-induc- 
ing of the signal frequency upon it, it again 
reaches the grid where it produces large 
changes in grid voltage, due to its now un- 
uniform structure, and therefore, consider- 
ably larger resultant changes in plate volt- 
age and the effective variation of the plate 
current. In other words, the locally pro- 
duced audio frequency oscillations act as a 
carrier from the plate to the grid of the 
vacuum tube, of the audible signal energy. 
Similar to a carrier wave with a modulated 
speech wave impressed upon it, the local 
audio-frequency oscillations are enveloped 
by the rectified audio-frequency telephone 
current as was illustrated in Fig. 8C. This 
presumed action may well be termed a form 
of audio-frequency regeneration and is not 
so complicated that it cannot be attached to 
the first portion of the theory. 

The values of the simplified circuit are 
quite important, its operation being indif- 
ferent if not adherred to. Of primary im- 
portance are the variometers. These should 
have a high ratio of inductance (for broad- 
cast reception) and preferably have the sta- 
tor coils close to the rotor coils. Vario- 
meters having the stator coils wound on the 
outside of the stator form are poor for this 
work. The oscillating coil in the grid cir- 
cuit should be one having low distributed 
capacity such as the Honeycomb, Duo-Lat- 
eral or Morecroft type. It should prefer- 
ably have an inductance value of 125 milli- 
henries or so. Its inductive relation to the 
variometers matters little, in fact it can be 
fastened to the side of the grid variometer 
if desired. As a collective agency, a ground 
lead will usually suffice. If both aerial and 
ground are employed they are connected as 
shown in Fig. 7. If but one is used (aerial 
or ground) it should connect to point “A.” 
A Western Electric “E” tube or 216-A is the 
most satisfactory for use with this circuit 
the UV-201A being a close second. “B” 
voltages of from 60 to 150 are satisfactory. 
When dry cell tubes are employed a “B” 
voltage of 45 is sufficient. 

The possibilities of this or a similar cir- 
cuit are encouraging. Where for an ex- 
ample, considerable volume is desired, a one- 
stage audio-frequency amplifier can be added 
with but small change in the operating char- 
acteristics of the circuit. 

Since the circuit is comparatively broad 
in respect to a_ three-circuit regenerative 
receiver, the addition of a stage of radio 
frequency amplification suggests itself. The 
circuit of course becomes sharper in its tun- 
ing qualities as the variation frequency is 
increased, but such a procedure is a disad- 
vantage due to the fact that there is one fre- 
quency that is best suited for a broad band 
of wave-lengths. The addition of radio fre- 
quency amplification will allow a uniform 
variation frequency, yet pass to this circuit 
the signal energy from one _ station only. 
This necessarily eliminates the chance of the 
circuit proper, of automatically becoming in 
resonance or partially in resonance with the 
wave of another station. 

It was mentioned before that excellent re- 
results were obtained on amateur waves and 
the lower broadcast waves with a 30 milli- 
henry inductance in place of the usual 125- 
millihenry inductance. The variation fre- 
quency was naturally super-audible. It is be- 
lieved that such a frequency can be main- 
tained at the higher waves if the circuit is re- 
designed, and that consistent results could be 
obtained on a wide band of wave-lengths. 
A second coil of the same value included in 
the plate circuit, as in the original super- 
regenerative circuit would tend to better bal- 
ance the circuit. 


LEROY HIPSHER 
_ The editor of this publication desires to get 
in touch with the above named. If anyone 
ows his whereabouts, he will oblige the 
Editor by advising him at once. 
Editor, Radio News. 
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The MU-RAD 
, eS 


The super - sensi- 
tive mica diaph- 
ragm_ produces 
sound by the con- 
traction and ex- 
pansion of an act- 
uating contact, 
just as the vocal 
cords produce the 


voice. 


No Extra Battery 
Connections 


Price $25 
_ 


A New MU-RAD Accomplishment — 


UDIPHONE 


HE revolution, wrought in radio reception | 

by the Mu-Rad Receiver, is equalled by this | 
radical improvement of sound amplification. | 
The Mu-Rad Audiphone aimed for a higher per- __ || 
fection than ever attempted—duplication in elec- | 
tro-mechanical form of the greatest sound pro- || 
ducing organ, the human voice. The result of | 
five years’ continuous research is a radio repro- 
ducer worthy of a finer classification than “loud N 
speaker” ; it is a new radio instrument! 


| 

Write for Literature and the Name of the | 
Nearest Mu-Rad Dealer Demonstrating _ ||| 
the Mu-Rad Audiphone. 


Mu-RAD LABORATORIES, INC. 
801 FIFTH AVE. ASBURY ParRK. NEw JERSEY 


Just THE Book You WANTED 


“RADIO NEWS” 
Amateurs’ Handibook 


Volume No. 1 


Chock full of radio constructive and instructive articles 
from cover to cover. Written by foremost radio authori- 
ties, in plain everyday language which everyone can 
understand. Sections include articles on Receiving Sets 
and Sundry Apparatus, Transmitters and Accessories, 
Radio Theory, Vacuum Tube Data, and Practical Hints 
for the Amateur. A book which also serves as a ready 
reference and should find a place in the library of every 
amateur. It contains 224 pages and over 375 ilustra- 
tions, diagrams, «nd photographs, bound in a multi- 
colored heavy board. 

On sale at all leading radio stores. If your dealer can- 
not supply you, pin a dollar bill to this ad and write 
your name and address in the margin below, and book 
will be forwarded to you postpaid. PRICE, $1.00. 


EXPERIMENTER PUBLISHING CO., Inc. 
53 Park Place, New York. 


ANY phonograph. Made of soft, 
pure gum rubber. Quickly attached 
and removed. Thousands in use. 
Will not amplify or distort. For 
single receiver 


Go to your dealer. If he cannot supply you 
send money order, check or currency at our 
risk. Prompt delivery—postpaid. Also send 
us name of favorite radio dealer. 


The Beckley Ralston Company 


1803 So. Michigan Ave., Chicago, ui. | 
== 


these columns. 


issues. } ; 
an accredited advertising agency. 


November Ist. 


Follow these advertisements every month. 


Classified advertising rate fifteen cents a word for each insertion. 
Name and address must be included at the above rate. 
No advertisement for less than 10 words accepted. 


Objectionable or misleading advertisements not accepted. Advertisements for the January issue must reach us not later than 


THE Net Paid CIRCULATION OF RADIO NEWS IS OVER 200,000 
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York, N. Y. 
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Cash should accompany all 


Reliable advertisers irom all over the country offer their most attractive specials in 


Ten per cent discount for 6 issues 
classified 
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20 per cent discount for 12 
unless placed by 


advertisements 
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Agents Wanted 


Automobiles 


Improved Made Toys 


Big Money and fast sales. Every owner buys gold initials 
for his auto. fou charge $1.50; make .J3. ‘Ten orders 
daily easy. Write for particulars and free samples. Amer- 
ivan Monogram Co. Dept. é 


133, East Orange, N. 


Men's Shirts. 
Make $15.00 daily. 
elusive patterns. Free samples. 
turers, 241 W. Van Buren, Factory 


Easy to sell. Big demand everywhere. 

Undersell stores. Complete line. Ex- 
Chicago Shirt Manufac- 
120, Chicago. 


Automobile owners, garagemen, mechanics, send for free 
copy of America’s popular motor magazine. Contains help- 
ful, money-saving articles on repairing, overhauling, igni- 
tion, carburetors, batteries, etc. Automobile Digest, 528 
Lutler Bldg., Cincinnati, 


Business Opportunities 


Big Fast Profits for Agents. 
sell on sight wherever there is 
lighting troubles. Welcomed 
Sample c. Moss-Schury 
16-A, Detvoit, Mich. 


Repeater Six Fuse Plugs 
electricity. Do away with 
everywhere. Get details. 
Manufacturing Company, Inc., 


We want Salesmen and Agents, either whole or side line, 


to sell our low priced radio buuks to the trade. Excellent 
proposition for live wires. The E. I. Company, Publishers, 
233 Fulton Street, New York City. 


Agents Wanted in every city and town to sell standard 


radio apparatus. Attractive discounts given. li inter- 
ested, write us at once stating age and radio experience, 
Wilmington Electrical Specialty Co., Ic., 912 Orange St, 


Wilmington, Delaware. 


Rummage Sales make $50.00 daily. We start you. Repre- 
sentatives wanted everywhere. ‘Wholesale Distributors’’, 
Dept. 73, 609 Division Street, Chicago. 


Salesmen and Agents wanted to sell our low priced hard 
rubber radio panels in every city and town. Live wires can 
earn $100 or more per week. Write immediately for propo- 
sition. Bay State Panel Co., 738 Broadway, New York City. 


reo Me uw 


American Made Toys 


Manufacturers on Large Scale, aiso homeworkers, wanted 
te manufacture Metal Toys and Noveities. Miliions needed 
of Barking Doss, Wag Tail Pups, Wild Auimuis, Auto- 
mobiles, Indians, Cowboys, Baseball Players, Canunous, Toy 
Soldiers, Crowing Roosters, Statues of Liberty, Miniuture 
eastings of Cupitol, Bathing Giri Souvenirs and others. 
Unlimited possibilities Guaranteed Casting torms fur- 
nished manufacturers at cost price from $5.00 up, with 
complete outfit. No experience or tools necessary. Thou- 
sands made complete per hour. We buy goods all year 
and pay high prices for finished goods. Cash on deliv- 
ery. Contract orders placed with manufacturers. Catalog 
and information free. Correspondence invited only if you 
mean business. Metal Cast Products Co., 1696 Ioston 
Read, New York. 
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Books 


Free Book. Operate little Mail Order business home 
evenings. Pier, 288-A, 74 Cortland St., N. Y. 


Radie Books Latest and Best. Catalog free. 
146 West 27th St, Indianapolis, Ind. 


Ray Dobbins, 


“Lights, Colors, Tones and Nature's Finer Forces’’, includ- 
ing Vibrations, colors; LElectromagnetones; Odic-auras; 


Radio; Coldlights; Inventions; Marvelous Opportunities. 

Illustrated; 270 pages, $2.00. ‘Table contents free. Ste- 

vens Publishers, 212 Powell, San Francisco, Calif. 
Experimental Electricity Course in 20 Lessons. By 


8S. Gernsback and 
theory and 


Secor, k. Kk. A course of the 
practice of Electricity for the Mxperimenter. 
Every phase of experimental electricity is treated com- 
prehensively in plain English. New experiments are 
described and explained and nearly every application of 
Electricity in modern life is given. 160 pages—400 illus- 
trations. Flexible cloth cover, 75c. postpaid. Stiff cloth 
cover, $1.25 postpaid. Experimenter Publishing Co., Book 
Dept., 53 Park Place, New York City. 


The How and Why of Radio Apparatus, by H. W. Secor, 
. E. This newest book on radio matters fulfills a distinct 
gap in wireless literature in that, while the treatment is 
made as understandable and as free from mathematics as 
possible, it at the same time incorporates a wealth of tech- 
nique and instruction for the Radio Amateur—the Radio 
Operator—the Installation and Designing Expert—as well as 
teachers and students of the subject in general. A very 
broad field has been covered by the author, at the same time 
giving a great deal of information not found in other tert 
books. If you are engaged in any branch of the Radio or 
allied arts at all you will surely need this latest contribu- 
tion to radio literature, which is destined to be found on 
every radio man’s book shelf before long. A glance at the 
following list of chapters gives but a very scant idea of the 
extensive and useful radio knowledge provided in its text: 
The Induction Coil; The Alternating Current Transformer: 
Radio Transmitting Condensers; The Spark Gaps; Radio- 
Transmitting Inductances: Radio Receiving Tuners; Radio 
Receiving Condensers: Detectors; Telephone Receivers ; Radio 
Amplifiers; Construction of a Direct Reading W avemeter and 
Decremeter: Antenna Construction; The Calculation and 
Measurement of Inductances; Appendix containing very use- 
ful tables, covering all subjects treated in this tery unusual 
book. This newest of Radio Works, cloth bound in Vellum 
de Luxe, Gold Stamped and Hand Sewed, has 160 pages. 
Size of book 6x9 inches. The How and Why of Radio Ap- 
Postpaid, $1.75. Experimenter Publishing Co., 

Dept., 53 Park Place, New York City. 


Make $120 Weekly in Spare Time. Sell what the public 
wants—long distance radio receiving sets. Two sales weekly 
pays $120 profit. No big investment, no canvassing. Sharpe 
of Colorado made $955 in one month. Representatives wanted 
at once. This plan is sweeping the country—write today 
before your county is gone. Ozarka, 813 Washington Blvd., 
Chicago. 


Sell us your spare time. You can earn Fifteen to Fifty 
dollars weekly writing showcards at home No canvassing, 
pleasant, profitable profession easily, ¢ Iy learned by our 
simple graphic block system, artistic «ability unnecessary, 
we instruct you and supply work. Wilson Methods, Limi- 
ted, Dept. 51-L, Toronto, Canada. 


Chemistry 


“Popular Chemistry’’ magazine. ‘‘The Experimenter’s 
Monthly.’’ Six Months’ Triai—50c. C. Wright Laboratory, 
Caldwell, N. J. 


Learn Chemistry at Home—Dr. T. O’Conor Sloane, noted 
educator and scientific authority, will teach you Our 
home study correspondence course fits you to take a position 
as chemist. See our full page on page 601 of this 
issue, Chemical Institute of New York, 66 West Broadway, 
New York City. 


Correspondence Courses 


Doliars Saved—Used correspendence courses of all kinds 


sold, rented and exchanged. List free. (Courses bought.) 
Lee Mountain, Pisgah, Alabama. 
Exchange 

200-20,000 Meter Receiver including Radictron $35.00. 
Two Step Amplifier $22.00. Smith, 4416 Market, Phila- 
delphia, Pa. 

1500 mile Vaeuum tube receiver $24.50. Radio, 4416 
Market, Philadelphia, 

WQAZ’'s Equipment For Sale. A 15 watt set with a 

Cash price $400. 


record of 1200 miles during summer. 
Holland Radio Co., Greensboro, N. C. 


Edison Elements for Storage B Batteries. Six to ten 
cents per pair postpaid. (Depending solely on size of order.) 
1 handle strictly first-grade elements only. <A. J. Hanks, 

J. 


107 Highland Ave., Jersey City N 
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Health 


Asthma and Hay Fever Cured to Stay Cured. Write for 
particulars. C, Butterworth, DeWitt, Belleville, N. J 


Christians—Ked Food Salt for Stamina and Pep, $1 and 
2 sizes, postpaid. Guaranteed. Vegetarian Food Co,, St. 
Louis, Mo. Literature free. 
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Help Wanted 


We want Salesmen and Agents, either whole or side line, 
to sell our low priced radio books to the trade. Excellent 
proposition for live wires. ne E. I, Company, Publishers, 
233 Fulton Street, New York City. 


_Deteetives Needed Everywhere. Work home or travel. 
Experience unnecessary. _ Write, American Detective Sys- 
tem, 1968 Broadway, N. Y. 


Be a Mirror Expert, $3-$10 a day; spare time home at 
first; no capital; we train, start you making and _ silver- 
ing mirrors, French method. Free prospectus. y. R. 
Derr, Pres., 26 McKinley St., Baldwin, N. -Y. 


All men, women, boys, girls, 17 to 60, willing to accept 
Government Positions, $117-$190, traveling or stationary, 
write, Mr. Ozment, 251, St. Louis, Mo., immediately. 


Earn $25 Weekly, spare time, 
magazines, Experience unnecessary; 
Syndicate, 5665, St. Louis, Mo. 


sures 


writing for newspapers. 
details free. Press 
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Miscellaneous 


, California Stuffed Prunes. One pound box prepaid $1.35. 
Poppy Fruit Co., 55 North Twelfth St., San Jose, Cali- 


We show you how to earn big money easily with our 
casting forms making Whistling Birds, Wild Animals, Crow- 
ing Roosters, Automobiles, Baseball Players, Statue of 
Indians, Toy Soldiers, Cowboys, Barking Dogs, 
Pups, Miniature castings of Capitol, Bathing 
Girl Souveniers and others. No experience necessary. We 
furnish you with molds and necessary outfit from $3.50 un. 
We buy large quantities of finished goods at highest prices, 
Spot cash. Send for catalogue and information free. ‘The 
Improved Metal Casting Co., 342 East 145th Street, New 

ork 
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Instruction 
Learn Chemistry at Home—Dr. T. O’Conor Sloane, 
noted educator and scientific authority, will teach you. 
Our home study correspondence course fits you to take 


a position as chemist. 
of this issue. 
Broadway, New 


See our full page ad on page 601 
Chemical Institute of New York, 66 West 
York City. 
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Languages 


World-Romic System, Masterkey to All Languages. 
Primers, 23 languages, $1.91 cach language: English, French, 
German, Italian, Portuguese, Spanish. Pronunciation-Tables, 
92 languages, S0c each language. Languages Publishing 
Company, 8 West 40th Street, New York. 
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Motorcycles—Bicycles 


Don't buy a Bicycle Motor Attachment until you get 
our catalog and prices. Shaw Mtg. Co., Dept. 6, Gales- 
burg, Kansas. 


mim 


News Correspondents 


Earn $25 Weekly Spare Time writing for newspapers, 
magazines. Experience unnecessary; details free. Press 
Syndicate, 566 St. Louis, Mo. 
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Orchard Lands 


Big Returns from Pecan, Orange, and Fig Groves. Guar- 
anteed care. Small monthly payments. Dept. R, Suburban 
Orchards Co., Biloxi, Mississippi. 
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Patent Attorneys 


inventors: Protect your Invention through A. M. 
Wilson, Inc., Washington, >. Over 25 years of efficient, 
expert, confidential service. Skilled in Radio-Liectric 


ical, 
Chemical and Mechanicai fields. Our new illustrated Pat- 
ent Book, giving much necessary and very useful informa- 
tion which every inventor should know, will be sent free 
upon request. Prompt and careful attention. Highest 
references. Moderate fees. Send sketcli or model for wur 
careful opinion and preliminary advice. Write today to 
A. M. Wilson, Inc., (Radio 3 ARH), 325 Victor Bidg., 
Washington, D. C. 


Patents. Send drawing or model for examination and 
report as to patentability. Advice and booklet free. 
Highest references. Best results, Promptness assured. 


Watson E. Coleman, Patent Lawyer, 624 F Street, Wash- 
ington, D. C 


Inventors: Record invention legally before disclosing to 
others. Our Invention-Record and Data Sheet shows how. 
Sent free and valuable information given on patent pro- 
cedure, costs, ete. Report on patentability includes copies 
of patents nearest your idea. Q’Connell & O’Connell, 402 
Jenifer Bldg., Washingten, D. C. 


Send sketch or model today for ex- 
No charge for pre- 
blank form 


Patents Procured. 
amination; prompt report and advice. 
liminary advice. Write for free booklet and 
on which to disclose your idea. Highest references. Prompt- 
ness assured. Clarence A. O’Brien, Registered Patent 
Lawyer, 313 Security Bank Bldg. Directly across the 
street from Patent Office, Washington, D. C. 


H. F. Lowenstein, Registered Patent Attorney, Radio Ex- 
pert. 825 McLachlen Building, Washington, D. C. 


Patents—-Send: for form ‘‘Evidence of Conception’’ to be 
signed and witnessed. Form, fee schedule, information 
free. Lancaster & Allwine, 269 Ouray Bldg., Washington, 
D 


Patent. Electrical cases a specialty. Pre-war charges. 
RB, 2. b 


sburne, 340 McGill Bldg., Washington, 


Millions Spent Annually for Ideas! Hundreds now wanted! 
Patent yours and profit! Write today for free books—tell 
how to protect yourself, how to invent, ideas wanted, how 
we help you sell, ete, 301 Kresge Bldg., American In- 
dustries, Inc., Washington, D. C, 


Patents—Inventors should write for Free Guide Books and 
Record of Invention Blank before disclosing invention. 
Send model or sketch of your invention for our Free opinion 
of its patentable nature. Radio, Electrical, Chemical, Me- 
chanical and Trade-Mark experts. Victor J. Evans & Co. 
922 Ninth, Washington, D. C. 
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Patents Wireless—( Continued) Wireless—(Continued). 
Inventions Commercialized. Patented or _unpatented. _Pure Sheet Aluminum $1.50 square foot. Electrical Spe- Boys! Don’t Overfook This. The ‘‘Rasco’’ Buby De- 
278, St. Louis, Mo. cialty Company, Valparaiso, Indiana. tector. Greatest detector ever brought out with molded 


Write Adam Fisher Mfg. Co., 


I tell you how and help 


tented Ideas can be sold. 
vars Write W. A. Greene, 


you make the sale. Particulars free. 
Jenifer Building, Washington, 


‘Boys—Make big money. 
friends. Send 40c for sample and big offer. 
Laboratories, 1944 Cabrillo St., San Francisco. 


Selling a few loud crystals to 
Hubbard 
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Personal 


Correspondence Club—Many wealthy members everywhere. 
Fascinating particulars free. Smith, Box 1167Y, Denver, 
Colo. 


Exchange letters; make interesting new 


Lonely Hearts— 
Eva Moore, Box 908, Jacksonville, 


friends in our jolly club, 
Florida. Enclose stamp. 


Write Betty 


Exchange cheery letters with new friends. 
Stamp appre- 


Lee, Inc., 4254 Broadway, New York City. 
ciated. 


Exchange interesting letters with new friends. Dolly 


Gray Club, Box 186G, Denver, Colo. 


Lenesome—Join our club—make acquaintances everywhere. 
Big illustrated book with descriptions and photos, sent in 
plain wrapper for ten cents, Bonafide Co., Dept. 58, 
Kansas City, Mo. 


pus 


Printing 


200 Letterheads and Envelopes, printed, $2.00, prepaid. 


King Supply Co., 335 Taylor, Topeka, Kansas. 


Transmitting Apparatus. DeForest Midget Radio- 
phones $72.00 each, 1 DeForest Buzzer Radiophone $108. 00, 
1 Acme F1% K. W. Spark Transformer $15.00, 3 Federal 
Desk Type Microphones $4.90 each, 3 DeForest Singer tubes 
$15.60 each, 1 R. M. 500 Volt Motorgenerator 110 volt 
. C. motor $76.00. Hickson Electric Co., 36 South Ave., 
Rochester, N. Y. 


{Se Lettered binding posts, complete set eight—60c two 
sets—$1.00. Prepaid, same day. Stamps accepted. Every- 
thing in radio. Ask for quotations. List for stamp. 
Kladag Radio Laboratories, Kent, Ohio 


Battery 
Speed Motors, Motor Generator Sets, 


Radio ee volt 100 watt $28.50 each. 
lik 
Motor woe Co., Crafton, Penna. 


Chargers $12.50 
all sizes. 


Learn Radio. See the world. Splendid opportunities in 
wonderful field. se a successful Nola Graduate. Nola 
Radio School, New Orleans, La. 


_ Radio Repairs and gs Work. Standard apparatus 
in stock, Expert servic Nola Radio Company, New 
Orleans, La. 


Storage ‘‘B’’ Battery, lead type, over 2% AH capi icity. 
Size of elements 2%x%x 6. in special tube with p. 
Shipped dry, pola ¢ each, postpaid. $16 for fit ty. 
ik. E. Patten, 6709 Carleton Ave., Seattle, Was! 


w 
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vase. Fully adjustable, See former advertisements in 
this publication, or our catalog. Detector with Galena 
Crystal, complete 50c, the same detector with Radioeite 
Crystal, 75e prepaid. Send for yours today. Radio 
Specialty Company, 96-98 Park Place; New York City. 


Attention! —50 Vacuum tube hook-ups. 
collection of vacuum tube circuits ever brought under 
two covers at such insignificant cost. These diagrams 
will be found in the great ‘‘Rasco’’ catalog, which con- 
tains raw materials and parts in a greater profusion 
than any other catalog. lic in stamps, or coin, will 
bring the catalog to you. Radio Specialty Co., 96-98 
Park Place, N. Y 


The greatest 


Build your sets with quality parts and get sure results, 
tadio Parts Co., Box 56, Dunellen, N. J. 


2,500 mile, Efficient Regenerative 3 Tube Receiver, other 
Radio Apparatus, cheap, including Motor generator! Write 
S. Strobel, 35925 N. 6th St., Philadelphia, Pa. 


The Diamond Crystal, mounted in Sarnialite no heat in 
mounting. Every crystal tested on music 400 miles away. 
Price with directions for building F. G. S. long distance 
crystal set 50c, or with my new regenerative one bulb reflex 
circuit 75c. ‘This circuit requires no transformers. Fred 
G. Smith, Box 113, Port Huron, Michigan. 


Radio Tube Repairs. Radiotron, Cunningham, A & -P 
Detectors $2.75; Amplifiers $3.00, WD11, 199, 201A, 202— 
$3.50 ete., 1 day service, Prompt deliverie satisfac- 
tory results guaranteed. S. Strobel & Co., ww. 6 Fi 
Philade'phia, Pa. 


Radio Dealers write for attractive quotations on nation- 
ally advertised goods. Radio Central, Abilene, 1 Kansas. 
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Radio Equipment 


We can save you money on any kind of radio equipment. 
Our prices are guaranteed to be lower. Send stamps for 
large price list. Cut Rate Radio Co., P. O. Box 472, 
Newark, N. J. 


Genuine Edison Elements (new) for making ‘‘B’’ Bat- 
teries. obtained from U. S. Government. A positive and 
negative element—6c; glass tube—3c; all other parts at 
reasonable prices. Postage, etc. 50c extra per order. Free 
instructions. Todd Electric Company, 109 West 25rd St., 
New York, 4 


Scenery to Rent 


Settings for Opera, Plays, Minstrels. Plush Drops. 
Address Amelia Grain, Philadelphia. 
Stammering 


St-Stu-t-t-tering and Stammering cured at home. In- 
structive booklet free, Walter McDonnell, 121 Potomac 
Bank Bldg., Washington, D. 


Sw n f murinaanin ” 


Stamps and Coins 


Free Packet. Ukrania, Bulgaria, Turkey, etc., with re- 
quest for 50 percent, 60 percent sheets. Enclose 2c_post- 
age, 50 var. S, America, Australia, etc., 10c. George Flagg, 
270 Wyoming Ave., Melrose, Mass. 


Telegraphy 


Used Omnigraphs bought and sold. 
York, Des Moines, Iowa. 


John Percival, 2115 


Learn either code in one hour. Radio Code Chart and 
Code Cards only $1 complete. Particulars free. John 
Percival, 2115 York, Des Moines, Iowa. 


Telegraphy in a week. A fact pending patent. Medellin 
Code. Licensed only for amateur use. $1.00 postpaid. 
A. U, Medellin, Mesilla Park, N. M. 


Learn Morse Telegraph. Expert telegraphers teach you 
at home. Individual instruction, Method recommended 
by railroad and commercial officials who have positions wait- 
ing for you. Experienced telegraphers use this automatic 
instructor to become experts. Mooklet RN free. Wireless 
telegranhy free. Learn-O-Graph Company, Bogota, N. J. 


Telegraphy—Both Morse and Wireless taught thoroughly 
and quickly. ‘Tremendous demand. Big salaries. Won- 
derful opportunities. Expenses low; chance to earn part. 
School established fifty years, Catalog free. Dodge’s In- 
stitute, Cour St., Valparaiso, Ind. 


Ventriloquism 
Ventriloquism taught almost anyone at home. Small 
ost. Send 2c stamp today for particulars and _ proof. 


on. W. Smith, Room M-807, 125 N. Jefferson Ave., Peoria, 


Wireless 


Molded Variometers green silk $3.50, Variocouplers $3.75 
same Litz wound $1.50 extra. Wooden Verlenmiens 300 60, 
180 be pemy a4 $1.35 Cockaday, 600 meter full mounted 
four coil set $1.85, 3” dials $.25, 105 turn 7 tap coils $.75, 
150 turn $.95 carulaie, spider web and bank wound coils to 
order. Celebrated Ultra Audion assemblies, drilled panel 
$7.75, the all vernier adjustment type $11.75, Cockaday as- 
semblies $10.50, cabinets extra. Guaranteed extra volume 
loud speakers, horn 18” high, 10” dia. $16.50, Transform- 
ers $3.25, Clinvan Radio Factories, Clinton and Van Buren 
Bts., Chicago, Tl 


Tube Specials UV199, bt UV201A, WD11, WD12, 

ml C301, C301A, DV-1, DV 6 $5.50, Electric Soldering 

fey $2.00, Bradleystat $1.60, Radiola (RC) or (V) com- 

aa $120.00, Amp. Transformer $2.50, Bakelite Variometers 

and Couplers $5. ve ‘eo Sentor $58.00, Freed-Eisemann 
e Receiver -5) $140.00. Postpai 

wanted. C. H. Anderson, Lewistown, Mont. ee nee 


battery charger. 
Descriptive cir- 


Build your own electrolytic storage 
Plates and complete Instructions, $1.00. 


cular free. Peerless Electrical Parts Co., 105 Harris, 
Rochester, N. Y. 
Immediate delivery. ne. Magnavox, Phones, Battery 


Chargers, storage and ‘ 3atteries, Couplers, Variometers, 
Condensers and all Sais with Rs idio Corporation, DeForest 
and ‘‘Neutrodyne’’ Receiving Sets. KR. i. Electric Co., 
Distributors, Galva, Ill. 


60,000 miles in a Home made Receiver. 
100 station log and hook-up for the asking. 
2905 Columbia Ave., Phila 


2600 mile range. 
Spencer Roach, 


Magnavox Type R3. 
ducers. List $35. 
sealed carton is your guarantee, 
Abilene, Kansas. 


Latest naticnally advertised repro- 
Introductory cifer $25. The factory 
Radio Central, Dept. R, 


Wouldn’t you like to avoid forcing your set to get volume 
on weak stations? Then try our special third stage Audio 
Amplifier which brings the faint distant orchestra right into 
your room. Each $12. With tube $18.50. Radio Central, 
Abilene, Kansas. 


Ly How and Why of Radio Apparatus, by H. W. Secor, 
E. KE. This newest book on radio matters fulfills a distinct 
gap in wireless literature in that, while the treatment is 
made as understandable and as free from mathematics as 
possible, it at the same time incorporates a wealth of tech- 
nique and instruction for the Radio Amateur—the Radio 
Operator—the Installation and Designing Expert—as well as 
teachers and students of the subject im general. A very 
broad field has been covered by the author, at the same time 
giving a great deal of information not found in other text 
books. If you are engaged in any branch of the Radio or 
allied arts at all you will surely need this latest contribu- 
tion to radio literature, which is destined to be found ‘on 
every radio man’s book shelf before long. A glance at the 
following list of chapters gives but a very scant idea of the 
extensive and useful radio knowledge provided in its text: 
The Induction Coil; The Alternating Current Transformer; 
ladio Transmitting Condensers; The Spark Gaps; Radio- 
Transmitting Inductances; Radio Receiving Tuners; Radio 
Receiving Condensers; Detectors; Telephone Receivers; Radio 
Anplifiers; Construction of a Direct Reading Wavemeter and 
Measurement of Inductances; Appendix containing very use- 
ful tables, covering all subjects treated in this very unusual 
book. This newest of Radio Works, cloth bound in Vellum 
de Luxe, Gold Stamped and Hand Sewed, has 160 pages. 
Size of book 6x9 inches. The How and Why of Radio Ap- 
paratus. Postpaid, $1.75 Experimenter Publishing Co., 
Look Dept., 53 Park Pisce: New York City. 


in existence. A 10-h.p., 220-V., 


Current Generator. 


tors to operate in series, producing 2000 V. 


TRADE “HR S C (7? “8 


Quality always has been, and always will be, The World’s 
safest investment. 


This is a Special 4 Unit Set for Wis. Dep’t. of Markets—the largest broadcasting station 
60-cycle, 3-phase motor; two 1600 V., 
4000 W. 


2000 W. genera- 


and one 12 V., 2000 W. Filament 


ment Stores. 


211 SoutH STREET 


These two, and many other types, used by most prominent Educational Institutions, 
various U. S. Government Departments, Research Laboratories, Newspapers, Depart- 


Sold by Principal dealers in U. S$. and Abroad. Ask for Bulletin 248 


ELECTRIC SPECIALTY CO. 


PIONEERS IN DEVELOPING QUALITY WIRELESS APPARATUS. 


STAMFORD, Conn., U. S. A. 


Radio News for November, 1923 


Universal Bradley 
ubdues staticin Guba! 


Remarkable improvement in radio 
reception follows installation of Brad- 
leystats and amazes experimenter 
in Tropics. Read his letter! 


Camaguey, Cuba, July 17th, 1923 


ieee 


“My experimental room is located in the center of Cuba, amidst 
the Gulf, which is reputed to be the general headquarters of static 
and all atmospheric disturbances of the whole universe. 


|<ss228 


I had my sets equipped with wire rheostats having vernier ad- 
justments and my radius of reception was 350 miles from Havana 
with imperfect reception from Atlanta, Georgia. 


After installing Bradleystats, I increased the radius 1000 miles 
without distortion and picked up Detroit, Schenectady, Pittsburgh, 
Fort Worth and other stations. When static is performing one of 
its infernal displays, I lower the filament heat with the Bradleystat 
to reduce noises. There is only one point of filament heat where 
this condition is fulfilled and the wire rheostat cannot furnish this 
with critical detector tubes. 


For this reason, I claim the Bradleystat is the only apparatus 
for controlling filament heat, and if proper adjustment is made, 
static noises are practically eliminated. 


Yours very truly, 


ay 
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The Universal Bradleystat Beware of Imitations—Avoid Substitutes 


provides perfect, stepless, noiseless 

Par gg oe» . i Numerous attempts have been made, without success, 
with the Universal Bradleystat. to duplicate Bradleystat performance by using carbon 
er powder in tubes and other containers instead of the sci- 
Retail Price j : entifically-prepared graphite discs found only in the 
aI; genuine Bradleystat. For perfect filament control and 
uninterrupted performance, be sure to ask for the Brad- 
leystat. The name Bradleystat is embossed on the por- 

celain container for your protection. 


for one year — i —% 
Electric Controlling Apparatus 
287 Greenfield Ave. Milwaukee, Wis. 


. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER TWENTY YEARS 


THE PERIODICAL PRESS, NEW YORK 


